Farol Reﬁ'ﬁ”“{%

of Normal Rutanol
TRL Study #032-006

Rat Oral Subchronic. Toxicity Study




TRL Study #032-006 - -
SUMMARY

The purpose of the study was to evaluate the toxicity of normal butanol

in a rat Subchronic toxicity study. -

Four groups of male and female rats (30/sex/group) were dosed orally

~once daily with 0, 30, 125, or 500 mg/kg/day of compound for 6 weeks

‘until the day of the interim necropsy. After the interim sacrifice, all

surviving rats were dosed daily until the final sacrifice. Body weights
and food consumption were recorded weekly and the rats were observed at
least twice dai1y for mortality and overt signs of toxicity. Ophthalmo-
logic examinations were done during the pretreatment period and again
during week 13. Blood and urine for c1inicopatholo§ic eva]uatibn were
collected from a fifth group of 10 rats/sex prior to initiation of
dosing, from all surviving rats scheduled for the interim sacrifice, and
from the first 10 rats/sex/group at the final sacrifice. The first 10
male and 10 female rats from each group were scheduled for necropsy on
day 43 or 44 and all remaining rats on day 92 or 93. Gross postmortem
examinations were done on all rats. Organ weights were taken from rats
sacrificed on day 92 or 93. After the final sacrifice, a complete
histopathologic examination was done on all rats in the control and
high-dose groups, on livers, kidneys, and hearts from the low- and mid-
dose groups, and on all gross lesfons. In addition, a histopathologic

examination was done on any rat found dead or sacrificed in extremis.

The only unequivocal effects produced by normal butanol were ataxia and
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hypoactivity at the 500 mg/kg/day dose level. Ataxia and.hypoactivity
were not seen as treatmeﬁt-related signs until the final six weeks of
the study with maximum weekly incidences of 32% and 29%, respectively.
No treatment-related clinical signs were seen at the 30 or the 125

mg/kg/day dose level.

Body weight and food consumption values were similar for control and
all treated groups. No treatment-related effect was observed at the
ophthalmoscopic examinations or in gross or microscopic evaluation of

the tissues.

Three rats were found dead or sacrificed in extremis, but these deaths

could not be attributed to the test article, normal butanol.

At the interim clinical pathologic evaluation, red blood cell count
(RBC), packed cell volume (PCV), and»hemog]obin (HGB) averages of the
500 mg/kg/day dose group females were 5% below control averages.
Althodgh. these differences were statistically significant, they were
small and no differences between the parameters were observed in the
males of the interim evaluation or between control and treated groups
of either sex at the final evaluation. Therefore, even if the lower red
blood cell parameters in the 500 mg/kg/day females were an actual treat-

ment-related effect, it was small and transitory.

CONCLUSION

Oral administration of nommal butanol at 500 mg/kg/day produced ataxia
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and hypoactivity at a maximum weekly incidence rate of 32 and 29%,
respectively. A slightly (5%) lower (compared to controls) red blood
cell count (RBC), packed cell volume (PCV), and hemoglobin (HGB) concen-
tration present only in the 500 mg/kg/day dose group females at the

interim evaluation may have been treatment-related.

No treatment-related effect was observed at the 30 mg/kg/day or 125
mg/kg/day dose levels.
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Introduction

-

The purpose of this study was to evaluate the toxicity of normal
butanol in a rat subchronic toxicity study. In order to assess the
toxicologic poténtia] after both 6 weeks and 13 weeks of dosing, an
interim sacrifice at the 7 week interval was included.? The oral

route of administration was used because this is the probable route of

human exposure.

This study was conducted in accordance with the protocol (Appendix I),
the Standard Operating Procedures of Toxicity Reéearch Laboratories
(TRL) and in conpliance with Good Laboratory Practice Regulations for

Nonclinical Laboratory Studies.b Procedures pertinent to this study

are described herein.

Methods

Test Material

~

Normal butanol (lot # 3597 KVVE) was purchased from American
Scientific Products, Romulus, Michigan. Samples of each dose concen-
tration were saved during weeks 1, 4, 6, 1C, and 13 and taken to the
Muskegon County Wastewater Treatment Facility for chemical analysis
under the direction of Dr. Avi Joshi, Physical Chemist. Duplicate
samples were sent to Mr. John Maney, ERCO, a division of Enseco, Inc.,
185 Alewife Brook Parkway, Cambridge, Massachusetts for referee

analysis.

Protocol Change #4, effective 9/10/85.

Federal Register, Vol. 43, No. 247, Part II, December 22, 1978,
pp. 59986-60020.
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Animals and Husbandry

The rat was chosen as a test system because of its established useful-
ness in toxicologic studies and as a pharmacoiogic model.  One
hundred-fifty three male and one hundred-forty seven female rats® (45-
55 grams) aged 22-23 days arrived on August 12, 1985 and were housed
individually in wire-bottam cagesb. Filtered municipal water® and
Purina Certified Rodent Laboratory Chow #5002 (pellet) d were avail-
able ad libitum. This feed has been tested by the manufacturer for
contaminants, none of which were present at levels that would be

expected to affect the outcome of the study. An acclimation period of
7 days prior to the pretreatment week was allowed. During the accli-
mation period, the rats were observed with respect to general health
and any rat with evidence of disease or physical abnormality was
discarded. A clean/dirty corridor system was in effect. Room air was
filtered and humidity (average 47.6% + 9.2) and temperature (average
70.2°F + 2.2) controlled. The temperature value was calculated using
the daily high and low value, %l standard deviation. One value per
day was used to calculate the humidity average. A 12 hour light:12

hour da;k cycle was controlled automatically.

Char]esR River Breeding Laboratories, Inc., Portage, Michigan,
Crl: CD"(SD)BR.

Rats were housed in accordance with recommendations contained in
DHEW Publication No. 78-23 (NIH): Revised 1978, "Guide for the

Care and Use of Laboratory Animals." During the acclimation
period the rats were housed 3/cage.

Water used at TRL analyzed periodically for the presence of
contaminants as defined by the Environmental Protection Agency
"National Interim Primary Drinking Water Regulations" Code

of Federal Regulation, Title 40-Protection of Environment Part
141.11 (b) and 141.12. Records retained at TRL.

d Lot #s May02-85-3E, Aug01-85-2E, Aug07-85-1B, Augl0-85-2D,
Aug21-85-2D. Checkerboard Square, St.Louis, MO 63164.
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The first day of the pretreétment week was August 19, 1985. At the
initiation of the pretreatment week the rats were assigned randomly to
groups (30 rats/sex/group and a fifth group of '10/sex) wusing a
computer printout.a The rats were individually identified by toe

clipping.

Compound Administration

Administration of the test material began on August 26, 1985. The
rats scheduled for the interim sacrifice were dosed daily for 42 or 43
days and the rats scheduled for the final sacrifice were dosed daily

for 91 or 92 days.

Nomal Butanol Animal Numbers ‘

Group (mg/kg/day) Male Female
Interim Final Interim Final

I 0 - 0TI-030 - 041-060
II 30 061-070 071-090 091-100 101-120
III 125 121-130 131-150 151-160 161-180
Iv 500 181-190 191-210 211-220 221-240
v Baseline 241-250 _ 251-260

The amounts administered were based on the most recent individual
weék]y body weight values. Fresh solutions of the compound (in deio-
niged water) were prepared weekly and dosed orally at a volume of 10
ml/kg. Controls received deionized water at the same volume. A
plastig syringe and an 18 gauge ball-tipped metal dosing cannula
ensheathed in a number 8 French catheter were used to administer the

solution.

Randomization printout programmed by Dr. John Quiring, Associate
Professor of Mathematics and Computer Science, Department of
Mathematics and Computer Science, Grand Valley State Colleges,
Allendale, Michigan.
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Clinical Observations

Body weights and food consumptions were recorded weekly and the rats

were observed at least twice daily for mortality and clinical effects.

Ophthalmology

A1l rats received an ophthalmoscopic examination during the pretreat-
ment period and week 13 by a veterinary ophthalmologist.a
Ophthalmologic examinations were conducted on all rats in a darkened
room with én indirect ophthalmoscope. Seven rats that had an eye

lesion during the pretreatment period were not included in the study.

Clinical Pathology

Sampling

Blood and urine samples were collected from the iO male and 10 female
rats in group V prior to initiation of dosing. Blood was obtained at
“the time of necropsy fram all surviving rats scheduled for the interim
sacrifice and from the first ten rats/sex/group at the final sacri-
fice. Urine was collected over a period of up to 4 hours in meta-
bolism cages 3-5 days prior to the scheduled sacrifices. The rats
were anesthetized with COZ’ the thoracic cavity was opened and blood
was collected by cardiac puncture. A necropsy was then done on each

of these rats (except those in group V) and the tissues preserved.

Exams performed by W. F. Keller, D.V.M., M.S. and associates,
Diplomates, American College of Veterinary Ophthalmologists,
Michigan State University, East Lansing, Michigan.
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Tests Performed

The following tests® were performed:

Hema tology: hemoglobin (HGB), hematocrit (PCV), erythrocyte

count (RBC), mean cell volume (MCV), mean cell
hemoglobin (MCH), mean cell hemoglobin concentration
(MCHC), total and differential leucocyte counts (WBC),
estimated platelet count (PLT).

Serum Chemistry: alkaline phosphatase (Alk phos), blood urea nitrogen

(BUN), glutamate pyruvate transaminase (SGPT),
lutamate oxalacetate transaminase. (SGOT), glucose
%Gluc), total protein (TP), albumin (Alb), A/G ratio
(calculated), globulin (calculated), total bilirubin
(Tot. bili.), sodﬂu% (Na), potassium (K), chloridg
(C1), calcium (Ca), inorganic phosphate (Phos),
carbon dioxzde (TCOZ), total serum cholesterol (Chol),

. creatinine,

Urinalysis: pH, specific gravity, glucose, protein, ketones,

bilirubin, wurobilinogen, microscopy of sediment.

Necropsy

A necropsy Qas performed on all surviving rats of the first 10 males.
and 10 females from each dose group on day 43 or 44 of the study. On
days 92 or 93 the remaining rats were necropsied. Rats found dead
were also necropsied. Interim and final sacrifice rats were anesthe-
tiied with C02 and exsangﬁinated by cardiac puncture. The cranial,
thoracic and peritoneal cavities were opened and the contents examined
macroscopically. The organs and tissues listed in section H were
removed fromveachl animal and preserved. Lungs were inflated with

formalin via the trachea. Eyes with attached optic nerve from all

See Appendix E for clinical pathology methodology.

Protocol Change #1, effective 8/15/85; Protocol Change #2,
effective 8/13/85.

¢ Protocol Change #4, effective 9/10/85.
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rats killed at the interim and final sacrifices were preserved in a
modified Zenker's fixative. The testes with attached epididymides
from all male rats were preserved in Bouin's fixative. All other
tissues were preserved in 10% neutral-buffered formalin. Feet were

preserved with the tissues for positive identification of the rat.

Prior to fixation at the final sacrifice on’ly,a the following organs
were weighed: brain, heart, 1liver, spleen,} kidneys, testes with
epididymides, and ovaries. After fixation, the adrenals and thyroids
‘with parathyroids were weighed.a For paired organs, the organ weight
was the combined weight of right and left members of the pair. Organ/
body weight ratios were determined for each tissue. No organ weights

were taken on rats found dead.

Histology

The full tissue microscopic examination listed below was done on the
control and high-dose rats, on one rat sacrificed in extremis, and on
those found dead. Also, livers, hearts, and kidneys of low- and mid-
dose rats, and all gross Tlesions seen at necropsy were examineﬁ

microscopically.

As tissues were trimmed, the presence or absence of tissues and
lesions was noted. The tissues were placed in Tissue Teﬁsb cassettes

that were labeled with study number, rat number and the cassette

Protocol Change #4, effective 9/10/85.

Lab Tek Division, Miles Laboratories, Inc., Naperville, IL 60540.
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number. They were then processed on a Fisher Scientific Histomatic‘g:a

d@b

or an AQ TP/8000, After processing, the tissues were embedded in

paraffin using a Tissue Tek®embedding system. They were sectioned at
5-6 microns, mounted on numbered s1ides and stained with hematoxylin

and eosin.

The following tissues were placed on secuentially numbered slides as

follows:

S1ide Number ' Tissue

heart and attached aorta (a longitudinal section)
thymus

lung (sections from the caudal and left lobes)
trachea (a cross-section)
esophagus (a cross-section)
stomach (a section from the nonglandular esophageal area
through the area of the cardiac glands into the area of the
fundic glands and another section from the duodenum through
the pyloric sphincter into the area of the pyloric glands)
saXiéa;y glands (sections of the sublingual and mandibular
glands :
small intestines (a separate cross-section of the duodenum,
jejunum and ileum) '

colon (a cross-section)

liver (sections from the left and right lobes)

pancreas (a separate section in addition to sections
commonly attached to the viscera)

spleen (a cross-section)

mesenteric lymph node

kidney (a cross-section of the right kidney)

urinary bladder (an entire cross-section)

adrenal ( a section through the cortex and medulla of one
adrenal)

pituitary

eye (with attached optic nerve)

thyroids and parathyroids

thoracic spinal cord (a cross—sectiog)c

Tumbar spinal cord (a cross-section)

oS W W NN R b

OWOWWOoo~ ~NOY oYU OV

—

Fisher Scientific Products, 34401 Industrial Road, Livonia, MI
48150. -

American OQOptical Scientific Instruments Division, Buffalo, NY
14215,

Protocol Change #4, effective 9/10/85.
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S1ide Number Tissue

10 brain (three sections including frontal cortex and basal
ganggia, parietal cortex and thalamus and cerebellum and
pons

11 bone with marrow-femur

12 testis and epididymis (a cross-section of each)

12 ovary

12 uterus (a cross-section of one uterine horn)

12 cervix (a Tongitudinal section with uterine horns)

13 skin a

13 mammary gland

13 skeletal muscle (thigh)®

13 sciatic nerve

14, etc. tissue masses and all other gross lesions

At the histologic examination, some lesions were graded, when
necessary, using the following system: 1 = minimal, 2 = slight, 3 =

moderate, 4 = severe, and 5 = extreme.

Statistics

The body weight, food consumption, cTinicopathologic, and organ weight
data were tested for homogeneity of variance by Bartlett's method
(Steel and Torrie, 1980). If the data were found to be homogeneous,
differences between control and treatment means® were tésted for
statistical significance by the method of Dunnett (Dunnett, 1964). If
the data were found not to be homogeneous, the method of Gill

(modified Dunnett's) was employed (Gill, 1977).

Data Retention

A1l data including specimens and a copy of ‘this report will be
retained at Toxicity Research Laboratories, Ltd., 510 W. Hackley
Avenue, Muskegon, Michigan 49444 for at least 5 years. Before any raw

data is discarded, the sponsor will be notified to obtain permission.

@ Pprotocol Change #1, effective 8/15/85.
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Results

Test Material

The results of the analysis of samples analyzed by the Wastewater
Treatment Facility and by ERCO are given in Appendix A. Stability and

concentration were found to be acceptable.

Clinical Signs

The incidence of clinical effects is given in Table 1.

Treatment-related ataxia first appeared in the high-dose group during
week 8. Ataxia and hypoactivity occurred infrequently during weeks 9
and 10. These signs increased to a weekly incidence of 32% and 29%
for ataxia and hypoactivity, respectively, at week 11 and continued at
approximately the same frequency during weeks 12 and 13. Onset of
ataxia and hypoactivity was about 2-3 minutes after dosing and dura-

‘tion was less than one hour.

Other clinical signs observed‘did not appear to be directly related to
treatment. Three rats died during the study. Two of these deaths
were the result of the rubber catheter slipping of f the metal dosing
cannula. During week 4, a catheter lodged in the esophagus of a high-
dose female and the rat died of apparent asphyxiation before the
catheter could be removed. During week 7, a high-dose male swallowed
a catheter. It was sacrificed tw6 days later when it became apparant
that the situation was adversely affecting the health of the rat.
These accidents and the occurrence of hypoactivity, salivation,

labored respiration, and/or retching over a 3 day period in another
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high-dose rat account for the majority of significant clinical effects
observed in the high-dose group throughout the étudy. A mid-dose male
died during week 1. It began exhibiting hypoaciivity, emaciation, and
labored respiration on day 4 and was found dead on day 6. Histopatho-

logic evaluation of this rat will be discussed later in the report.

Dark urine and rales occurred in a high-dose male during week 8
following a cage related accident. This rat was nomal in appearance
within three days. During week 7, a 2 cm diameter tissue mass
appeared in the left axillary area of one low-dose female and a 3 cm
.diameter mass appeared in the right axillary area of another low-dose

female. Neither mass increased in size and both disappeared before

study termination.

Body Weight, Weight Change and Food Consumption

The body weight, weight change and food consumption values are given

in Table 2.

No treatment-related effect was present on body weight, weight gain,
or food consumption. Statistically significant differences between
control and treated group mean weight change and food consumption
would occur sporadically, but no trend was observed and total body

weight averages for control and treated groups were similar throughout

the study.

Ophthalmology

- The results of the ophthalmologic evaluations are given in Appendix D.
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An ophthalmoscopic examination was performed prior to initation of
dosing and all animals with ocular abnormalities were identified and
discarded. Another ophthalmoscopic examination was performed during
week 13. Lesions were seen at incidences accérding to the following

table (numbers indicate eyes with lesions):

Control Low-dose Mid-dose High-dose

Chorioretinal hypoplasia 1

1 3 3
Total lesions 1 2 4 5

Chorioretinal hypoplasia is cammonly seen in rats of this age, and

other abnormalities seen were considered to be within normal limits

for rats of this age, sex, and strain.

Clinical Pathology

Results of the clinicopathologic evaluation are given in Tables 3
through 7. Normal hematology and serum chemistry ranges for rats at

TRL can be found in Appendix F.

Only one alteration in clinical'pathologic parameters occurred that was
suggestive of a treatment-related effect. At the interim sacrifice,
RBC (pg 0.05), PCV (pg 0.01), and HGB (p < 0.01) averages in the
high-dose females were 5% less than the corresponding control aver-
ages. The RBC and PCV (p < 0.05) averages for the middle-dose females
were also slightly (4% and 3%, respectively) below those of the con-
trols. However, RBC, PCV, and HGB averages were similar for control
and treated groups of males at the interim evaluation and for control

and treated groups of both sexes at the final evaluation.
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Other statistically significant differences between control and
treated group averages occurred but they were small, occurred in one
sex and at one evaluation only, and there was no dose response rela-
tionship. Thus, they were not considered to be treatment-related.
The& were: a lower (p < 0.05) cholesterol average in the high-dose
males at the interim evaluation, a higher (p ¢ 0.05) absolute neutro-
phil count in the middle-dose males at the interim evaluation, a
higher (p < 0.05) relative segmented neutrophil count and a lower
(pg 0.05) relative lymphocyte count in the low-dose females at the
final evaluation, and higher (p < 0.05) urine pH values in the low-
dose males at the interim and low-dose females at the final evalu-

ations.

At the final evaluation, the percentage of segmented neutrophils in
the mid-dose males was higher than controls (not statistically signi-
ficant). However, it appears that the increase was due mainly to
.anima1 #134, found to have 1ymphaﬁenitis upon microscopic examination
of the mandibular lymph node, and therefore not related to treatment.
Also at the final evaluation, a high-dose female (#226) had increased
SGPT and SGOT levels. No related lesion was found histologically, and

other rats in that group did not show similar tendencies. Therefore,

it was not considered to be treatment-related.

Observations at Necropsy

Observations made at necropsy are given in Table 8 and Appendix G.

No treatment-related lesion was observed in gross necropsy at the
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interim or final sacrifices or of the rats found dead or sacrificed
in extremis. The lesions present were those commonly observed in
1aborat6n§ rats and they were present in control and treated groups
at similar frequency or were one time occurrences. The enlarged

uterine horns are related to the stage of the estrus cycle.

Three rats died during the study. No gross lesions were seen in rat
# 224. Rat # 202 (which had a catheter in its stomach) had dark areas
on the glandular mucosa of the stomach. In rat # 133 (middle-dose),

the left lobe of the lung was red and the cranial and middle lobes

were shriveled,

Organ Weights

Relative and absolute group mean organ weight values are given in

Table 9.

There was no apparent treatment-related effect on organ weight values.
The only statistically significant difference between control and
treated group averages was a slightly (p < 0.05) higher thyroid
weight average in the high-dose males. No dose response relationship
was present, as the absolute thyroid weights were similar for all
three treated groups of males. Moreover, they were only 14% above
the control average. Thyroid weight averages of the treated females
were not above those of the controls. Thus, this difference appears

to be a chance occurrence rather than a treatment-related effect.
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Histopathology

The results of the histopathologic examination are given in Table
10 and Appendix G. The histoaccountability report is given in

Appendix H.

No treannenf-related lesion was observed at the histopathologic
evaluation. The lesions that were observed were one time occurrences
or were present in the control and treated groups at a similar fre-
quency. The diffuse subacute lymphadenitis of the mandibular 1ymph
node was visable grossly as red or enlarged lymph nodes. This is a
commonly observed lesion in laboratory rats. The cause of death of
the mid-dose rat (#133) that died during the study was determined to

be a gavaging accident since a perforated esophagus was found at the

histopathologic examination.

Discussion

At the interim evaluation, RBC, PCV, and HGB averages in the high-dase
females were 5% below control averages. The differences were statis-
tically significant but the biological significance is questionable.
A1l three parameters are closely related, so a decrease in the RBC
count would be expected to result in a decrease in PCV and HGB
values also. Moreover, the observed differences were small and no
difference between these parameters was seen in males at the interim
evaluation or between control and treated groups of either sex at the
final evaluation. Thus, even if the decrease in RBC count (and hence,
PCV and HGB) was a true treatment-related effect, it was small and

transitory.
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One mid-dose and two high-dose rats died during the study, but none of
these deaths was due to administration of normal butanol. The two
high-dose rats died because the rubber catheter slipped off of the
dosing cannula during dosing. In oﬁe case (rat # 224), the catheter
lodged in the throat and esophagus, thus cutting off air flow into the
lungs. The rat died of apparent asphyxiation before the cannula could
be removed. No gross or histologic lesion relating to the death of
this rat was observed. The second rat (# 202) swallowed the catheter.
It was sacrificed two days later, as the health of the rat was
adversely affected by the presence of the catheter in its stomach.
Gross necropsy revealed dark areas on the glandular mucosa of the

stomach. This was seen histologically as focal necrosis.

Shriveled and red lungs were observed at gross necropsy of the middle-
dose rat (# 133) that died. Histologic evaluation revealed pleuritis

and edema in the lung and a perforated esophagus. Thus, death was the

result of esophageal damage at dosing.

Conclusion

Oral administration of normal butanol at 500 mg/kg/day produced ataxia
and hypoactivity at a maximum weekly incidence rate of 32% and 29%,
respectively. ’A slightly (5%) lower (compared to controls) red blood
cell count (RBC), packed cell volume (PCV), and hemoglobin (HGB)
concentration present in the 500 mg/kg/day dose group females at the

interim evaluation only may have been treatment-related.
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No treatment-related effect was observed at the 30 mg/kg/day or 125
mg/kg/day dose levels.
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Table 2

TRL Study #032-006

Group
Dose Level (mg/kg/day)

Initial
Body Weight (g)

Pretreatment

Body Weight

Weight Change (g)
Food Consumption (g)

Week 1

Body Weight
Weight Change
Food Consumption

Week 2

Body Weight
Weight Change
Food Consumption

Week 3

Body Weight
Weight Change
Food Consumption

Week 4

Body Weight
Weight Change
Food Consumption

Week 5

Body Weight
Weight Change
Food Consumption

Week 6

Body Weight
Weight Change
Food Consumption

* p<0.05

* % p<0.01
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Rat Oral Subchronic Toxicity Stﬁay with Normal Butanol
Group Mean Body Weight, Weight Change, and Food Consumption

MALES FEMALES

I II III IV I I1 III IV

0 30 125 500 0 30 125 500
90 91 91 91 86 86 86 85
144 147 146 144 128 129 128 126
53 56 55 53 42 43 42 42
130 141%% 143%% 138*% 126 129 129 122
193 199 198 191 154 157 153 150
49 53 52 48 25 28 26 23
158 161 163 159 128 134 130 130
245 254 253 240 173 180 173 173
53 54 55 49 20 23 20 24%
179 181 182 172 135 139 135 136
294 304 305 290 195 203 194 194
49 51 52 50 22 23 21 21
192 197 200 190 142 148 140 140
337 344 346 328 213 220 212 212
42 40 42 38 18 17 18 18
207 211 210 201 147 156 146 147
367 378 381 357 226 - 235 227 226
31 34 34 29 13 15 15 14
200 208 211% 195 145 153 147 149
392 404 405 379 237 246 239 237
24 26 25 22 11 12 11 12
209 214 218 201 149 160 160* 160



Table 2
(cont'd.)

Rat Oral Subchronic Toxicity Study with Normal Butanol

- 22 -

Group Mean Body Weight, Weight Change, and Food Consumption

TRL Study #032-006

Group

Dose Level (mg/kg/day)

Week 7
Body Weight (g)
Weight Change (g)

Food Consumption (g)

Week 8

Body Weight
Weight Change
Food Consumption

Week 9

Body Weight
Weight Change
Food Consumption

Week 10

Body Weight
Weight Change
Food Consumption

Week 11

" Body Weight
Weight Change
Food Consumption

Week 12

Body Weight
Weight Change
Food Consumption

Week 13
Body Weight

Weight Change
Food Consumption

* p <£0.05

%% p <0.01

MALES FEMALES

I 1I III IV I IT III IV

0 30 125 500 0 30 125 500
412 428 428 397 251 255 253 246
21 23 20 21 10 9 12 8
204 207 208 195 147 151 153 150
432 447 449 413 261 267 262 255
20 19 21 16 10 13 9 10
204 212 220 202 153 167 164 161
447 459 465 431 270 275 267 262
14 12 17 18 9 8 5% 7
197 198 208 196 152 156 152 153
464 475 482 448 276 284 275 271
17 15 16 17 6 8 8 9
215 212 222 214 159 173 167 164
474 485 492 459 284 289 280 275
10 10 10 11 8 5 5 5
200 200 202 196 154 159 149 - 147
495 506 509 477 293 298 290 285
21 21 17 17 9 9 10 10
229 231 219 219 174 165 168 171
499 514 514 484 294 304 294 287

5 8 5 7 1 6% 4 2
196 200 195 194 143 151 147

154
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Table 3

Rat Oral Subchronic Toxicity Study of Normal Butanol

Hematology Summary

TRL Study #032-006 MALES Day of Test =3

RBC PCV HGB WBC MCV  MCH MCHC
x108/u1 % g/dl x10%/ul £1  pg  g/dl

Group V
S.D. 0.35 2.07 0.65 2.64 1.9

FEMALES
RBC PCV  HGB  WBC MCV  MCH  MCHC
x10%/u1 % g/dl x103/ul f1 pg  g/dl

Group V
Mean 5.24 34.8 11.9 11.7 67.1 22.8 34.4
S.D. 0.29 1.74 0.63 2.85 1.7 0.76 1.68




Table 3 (cont'd.)

Rat Oral Subchronic Toxicity Study of Normal Butanol

- 24 -

Hematology Summary - Differential

TRL Study #032-006

ABS.
WBC NEUT.

x103/ul x103/ul

Group V
Mean 19.1 2.0
S.D. 2.64 0.98
ABS.
WBC NEUT.
x10%/ul  x103/u1
Group V
Mean 11.7 1.6
S.D. 2.85 0.67

-

MALES
ABS. ABS. ABS.
LYMPH.  MONO. EO.

x103/ul  x103/ul x103/u1

FEMALES
ABS.  ABS. ° ABS.

LYMPH.  MONO. EO.

x10%/ul x103/ul x103/ul
9.5 0.6 0.1
2.50 0.31 0.08

Day of Test =3
ABS.
BASO. PLT
x103/u1 x103/u1
0.0 adequate
0.00
ABS,
BASO. PLT
x103/ul  x103/u1
0.0 adequate
0.00




Table 3 (cont'd.) - 25 -

Rat Oral Subchronic Toxicity Study of Normal Butanol

Hematology Summary - Differential

TRL Study #032-006 MALES Day of Test =3

NEUT NEUT
WBC NON SEG SEG LYMPH MONO EO BASO

x10%/ul % % % % % %

Group V

Mean 19.1 0.0 9.9 83.1 6.7 0.3 0.0

S.D. 2.64 0,00 4.01 4,91 4,06 0.67 0.00

FEMALES
NEUT NEUT
WBC NON SEG SEG LYMPH MONO EO BASO
x103/ul % % % % % %

Group V

Mean 11,7 0.0 13.5 80.5 5.4 0.6 0.0

S.D. 2.85 0.00 4.14 5.23 3.20 0.70 0.00
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Table 3 (cont'd.)

Rat Oral Subchronic Toxicity Study of Normal Butanol

Hematology Summary
TRL Study #032-006 MALES Day of Test 43

RBC PCV  HGB  WBC MCV  MCH  MCHC
x10°/ul % g/dl x10%/ul £1 pg  g/dl

Group I
Mean 7.92 46,6 15.8 11.9 58.6 19.9 33.8
S.D. 0.29 2.13 0,59 2.64 1.8 0.56 0.89
Group II
Mean 7.48 44,2 15.2 12,2 59.1 20.3  34.3
S.D. 0.36 2.24 0.72 2.13 1.6 0.70 0.64
Group III ,
Mean 7.92 46,1 15.7 14,1 59.0 19,9 34.1
S.D. 0.59 2,77 0.93 4,15 1.2 0.94 0,39
Group 1V
Mean 7.85 45,5 15.5 11.0 58.0 19.7 33.9
S.D. 0.45 1.20 0,51 3.02 2.1 0.90 0.48
FEMALES
RBC PCV HGB WBC  MCV MCH MCHC
x100/u1 2 g/dl x103/ul f1 pg  g/dl
Group 1 :
Mean 7.73 44,8 15.7 8.8 58.0 20.4 35,1
S.D. 0.22 0.94 0.31 2.09 1.3 0.73 0.82
Group II
Mean 7.76 44,9 15.6 8.9 57.9 20,2 34,8
S.D. 0.41 1.49 0.58 2.36 1.6 0.67 0.56
Group III
Mean 7.41 43.3% 15,2 8.5 58.4 20,5 35.1
S.D. 0.17 1.04 0.48 2,42 1.2 0.61 0.61
Group IV
Mean 7.33% 42.,7%*% 14.9%*% 8.8 57.9 20.3 34.8
S.D. 0.35 1.57 0.70 3.07 1.3 0.38 0.73

* P less than or equal to 0.05
** P less than or equal to 0.01
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Table 3 (cont'd.)

Rat Oral Subchronic Toxicity Study of Normal Butanol

Hematology Summary - Differential

TRL Study #032-006 MALES Day of Test 43
ABS. ABS. ABS, ABS. ABS.
WBC NEUT, LYMPH, MONO. EQ. BASO. PLT

x10%/ul x103/ul x103/ul x103/ul x103/ul x103/ul x103/w1

Group 1 )

Mean 11.9 009 10.1 - 0.8 Ool ) 0.0 737.2

S.D. 2.64 0.30 2.30 0.45 0.10 0.00 132.67
Group Il

Mean 12.2 1.1 10.3 0.8 0.1 0.0 821.3

S.D. 2.13 0.50 1.85 0.47 0.09 0.00 157.24
Group III

Mean 14,1 1.3* 11.9 0.8 0.1 .0 908.5

S.D. 4,15 0.45 4,14 0.41 0.07 0.00 204,79
Group 1V .

Mean 11.0 0.8 9.5 0.6 0.1 0.0 814.5

S.D. 3.02 0.33 2,69 0.59 0.11 0.00 141.45

FEMALES
ABS. ABS. ABS. ABS. ABS.
WBC NEUT. LYMPH, MONO. EO. BASO. PLT
x10°/ul x10%/ul x10%/ul x103/ul £103/u1 x103/ul  x103/ul

érOup 1

Mean 8.8 0.6 7.6 0.5 0.1 0.0 969.6

S.D. 2.09 0.25 1.79 0.36 0.11 0.00 224,35
Group Il .

Mean 8.9 0.7 7.7 0. 0.1 0.0 863.9

S.D. 2.36 0.25 2.19 0.12 0.15 0.00 118.36
Group III

Mean 8.5 0.9 7.2 0.4 0.1 0.0 863.6

S.D, 2.42 0.43 2.14 0.26 0.05 0.00 227.27
Group IV

Mean 8.8 0.8 7.5 0.5 0.1 0.0 854,2

S.D. 3.07 0.33 2.93 0.20 0.10 0.00 129,58

* P less than or equal to 0.05
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Table 3 (cont'd.)

Rat Oral Subchronic Toxicity Study of Normal Butanol

Hematology Summary - Differential

Day of Test 43

MALES

TRL Study #032-006

BASO

NEUT NEUT
WBC NON SEG SEG LYMPH MONO EO

x103/ul

%

%

Group 1
Mean
S.D.

Group 11

Mean
S.D.

Group III

Mean
S.D.

Group IV

Mean
S.D.

FEMALES

NEUT NEUT
WBC NON SEG SEG LYMPH MONO EO

x10%/ul

BASO

%

%

%

Group 1
Mean
S.D.

Group II
~ Mean
SOD.

4.3
5.82 2.45

84.9

S.D.

Group III
Mean

Group 1V

Mean
S.D.
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Table 3 (cont'd.)

Rat Oral Subchronic Toxicity Study of Normal Butanol

Hematology Summary

TRL Study #032-006 MALES Day of Test 92

RBC PCV HGB WBC MCV MCH MCHC
x100/u1 % g/dl x103/ul f1 pg  g/dl

Group 1
Mean 7.93 44,8 14.9 9.6 56.5 18.9 33.3
S.D. 0.56 2.73 0.69 2.69 2.3 0.95 0.70
Group II
Mean 7.89 43,5 14,7 11.5 55.1 18.6 33.7
S.D. 0.30 1.67 0.63 3.08 1.9 0.82 0.80
Group III
S.D. 0.66 3.61 1.10 1.91 0.8 D.47 0.65
Group IV
Mean 7.74 43.3 14.4 9.5 55.8 18,7 33.4
S.D. 0.43 2,27 0.60 2.64 1.2 0.72 0.90
FEMALES
RBC PCV -~ HGB WBC MCV MCH MCHC
x10%/u1 % g/dl x103/ul f1 pg  g/dl
Group 1 .
Mean 7.68 44,2 15.0 7.9 57.4 19.6 34,0
S.D. 0.51 2.91 0.91 2.09 1.9 0.74 0.66
Group II
Mean 7.70 43.4 14.8 7.9 56.3 19.3 34,1
S.D. 0.58 2.88 0.89 3.52 1.2 0.51 9.40

Group III
Mean 7.48 42,5 14,6 6
S.D. 0.35 2.00 0.69 1

Group IV
Mean 7.75 43.8 14.9 7.3
S.D. 0.43 2.26 0,52 1.8
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Table 3 (cont'd.)

Rat Oral Subchronic Toxicity Study of Normal Butanol

Hematology Summary - Differential

. TRL Study #032-006 MALES Day of Test 92
ABS. ABS, ABS. ABS. ABS,
WBC NEUT. LYMPH. MONO. EO. BASO. PLT

x103/ul x103/ul x103/ul x10%/ul x103/ul x103/ul x103/ul

Group I

Mean 9.6 0.8 8.3 0.4 0.1 0.0 720.8

S.D. 2.69 0.33 2.60 0.29 0.05 0.00 145,04
Group 11

Mean 11.5 1.2 9.6 0.7 0.1 0.0 772.6

S.D. 3.08 0.82 2,57 0.34 0.11 0.00 141,56
Group III ,

Mean 11.0 1.6 8.6 0.6 0.1 0.0 805.6

S.D. 1.91 1.34 1.71 0.16 0.16 0.00 192,95
Group IV

Mean 9.5 1.1 7.9 0.5 0.1 0.0 720.0

S.D. 2.64 0.47 2.69 0.30 0.10 0.00 103.33

FEMALES
ABS- ABS. ABS. ABS- ABS.
WBC NEUT. LYMPH. MONO. _EO. BASO. PLT
x103/u1 x10%/u1 x10%/u1 x103/ul x103/u1 x103/ul x103/u1

Group I

Mean 7.9 0.4 7.0 0.4 0.0 0.0 734.9

S.D. 2.09 0.24 1.96 0.21 0.05 0.00 134,02
Group II

Mean 7.9 0.9 6.4 0.5 0.1 0.0 787.8

S.D. 3.52 0.72 2.50 0.48 0.05 0.00 156.04
Group III

Mean 6.4 0.6 5.6 0.3 0.1 0.0 716.2

S.D. 1.04 0.32 0.92 0.13 0.07 0.00 141.09
Group-IV

Mean 7.3 0.6 6.4 0.3 0.0 0.0 749 .4

S.D. 1.83 0.38 1.88 0.18 0.05 0.00 150.96
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Table 3 (cont'd.)

Rat Oral Subchronic Toxicity Study of Normal Butanol

Hematology Summary - Differential

TRL Study #032-006 MALES Day of Test 92

NEUT -NEUT
WBC NON SEG SEG LYMPH MONO EO BASO

x10°/ul % % % % % %

Group 1

Mean 9.6 0.0 8.6 86.1 4,8 0.5 0.0

S.D. 2.69 0.00 3.66 5.09 3.33 0.53 0.00
Group II1

Mean 11.5 0.0 9.6 83.7 5.7 1.0 0.0

S.D. 3.08 0.00 5.30 6.70 2,63 1.05 0.00
Group III .

Mean 11.0 6.0 14,6 79,2 5.3 0.9 0.0

S.D. 1.91 6.00 9.79 9.99 1,95 1.29 0.00
Group IV

Mean 9.5 0.0 11.9 81.7 5.6 0.8 0.0

S.D. 2,64 0.00 5.32 8,19 4.20 0,92 0.00

FEMALES
NEUT NEUT
WBC NON SEG SEG LYMPH MONO EO BASO
x103/u1 % %z % % % %

Group 1 *

Mean 7.9 0.0 5.6 89,3 4.6 0.5 0.0

S.D. 2.09 0.00 4.20 5,76 2.27 0.71 0.00
Group II

Mean 7.9 0.0 11.2* 81.7* 6.4 0.7 0.0

S.D. 3.52 0.00 4.85 6,43 3,66 0.67 0.00
Group III

Mean 6.4 0.0 8.5 86,8 3.8 0.9 0.0

S.D. 1.04 0.00 4.17 5.43 2,04 0.88 0.0
Group IV

Mean 7.3 0.0 7.6 87.1 4,9 0.4 0.0

S.D. 1.83 0.00 4,40 5,99 3,28 0.70 0,00

* P less than or equal to 0.05
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Table &

Rat Oral Subchronic Toxicity Study of Normal Butanol

Serum Chemistry Summaf&

TRL Study #032-006 MALES Day of Test =3
ALK
GLUC BUN PHOS TP ALB GLOB A/G

ng/dl mg/dl u/1 g/dl g/dl g/dl

Group V
Mean 227.10 18.41  334.62 5.52 3.26 2.26 1.45
S.D. 35.41 2.39 46,36 0.21 0.12 0.13 0.09
FEMALES
ALK , ,
GLUC BUN PHOS TP ALB GLOB A/G
mg/dl mg/dl u/1 g/dl g/dl g/dl
Group V
Mean 198.66 16.03 244,01 5.84 3.38 2,46 1.38

S.D. 13.52 1.15 44,51 0.30 0.18 0.17 0.09



Table 4 (econt'd.)

Rat Oral Subchronic Toxicity Study of Normal Butanol

TRL Study #032-006

Na K

meq/l meq/l

Group V
Mean 144.7 7.19
S.D. 0.90 0.41
- Na ,K

meq/l meq/l

Group V
Mean 145.9 7.05
S.D. 1.74 0,38

- 33 -

Serum Chemistry Summary

MALES

Cl TCo CHOL

mmol/l mmol/l mg/dl

102.6 31.8 82.4
1,58 1.34 9.86
FEMALES

c1 TCO  CHOL
mmol/l mmol/l mg/dl
102.3  31.5 94.6
1.70  1.13 12.77

0435

TOTL
BILI Ca

mg/dl mg/dl

0.33  12.54
0.07 0.63
TOTL

BILI Ca

mg/dl mg/dl

12.90

0.07 0.85

Day of Test
PHOS SGOT
mg/dl U/1
~11.91  65.5
0.80 4.60
PHOS SGOT
mg/dl u/1
11.71 57.8
0.70 5.69

-3

SGPT

U/1

42.0
2.65

SGPT



Table 4 (count'd.)
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Rat Oral Subchronic Toxicity Study of Normal Butanol

TRL Study #032-006

Group 1 |
Mean
S.D.

Group II
Mean
S.D.

Group III
Mean
S.DO

Group IV
Mean
S.D.

-

Group I
Mean
S.D.

Group 1I
Mean
S.D.

Group III
Mean
S.D.

Group IV
Mean
S.D.

GLUC

BUN

mg/dl mg/dl

275.0
50.27

2844
49,09

262.7
42.43

262.4
55.91

GLUC
mg/dl

244,9
70.00

238.6
34.82

243.1
47 .44

243.0
52.17

18.8

A/G

A/G

MALES

g/dl

6.85
0.45

6.58
0.26

ALB
g/dl

3.41
0.07

FEMALES

Serum Chemistry Summary

ALK
PHOS

u/1

171.5
44,57

161.0
35.88

171.1
41,73

134.4
23.52

ALK
PHOS

U/1

129.2
32.90

118.5
30.26

109.0
29.80

119.2
45.90

SGOT
u/1

SGOT
U/1

Day of Test 43

SGPT
u/1

SGPT
u/1

4.33

GLOB
g/dl

CREAT
mg/dl

CREAT
mg/dl

0.05

0.05



Table 4 (cont'd,)
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Rat Oral Subchronic Toxicity Study of Normal Butanol

TRL Study

Group I
Mean
SOD.

Group 11
Mean
S.D.

Group III
Mean
S.Dl

Group IV

Mean
S.D.

Group I
Mean
S.D.

Group 1I
Mean
S.D.

Group III
Mean
S.D.

Group IV
Mean
S.D.

#032-006

Na K

meq/l meq/l

148,1 8.03
0.88 1.86
147 .4 7.58
0.85 1l.14
148.5 7.29
1.63 1.22
148.2 7.11
0.83 1.14
Na K

147.0
1.49

146.9
1.52

MALES

Cl TCOZ

mmol/l mmol/1l

100.8
2.57

35.4
2.14

FEMALES

Cl TCo,

mmol/1l mmol/l

103.0
1.15

* P less than or equal to 0.05

Serum Chemistry Summary

Ca

mg/dl

13.65
0.84

13.47
0.86

13.40
0.72

13.03

0.51

Ca

mg/dl

12.83
0.67

12.84
0.48

12.86
0.35

12.88
0.73

PHOS

mg/dl

10.56

1.97

. PHOS

mg/dl

8.88
2.05

Day of Test
TOTL
CHOL BILI
mg/dl mg/dl
82.9 0.32
17.58  0.09
77.6 0.29
11.26 0.05
75.3 0.29
15.58 0.05
67.1* 0,25
11.56 0,07
TOTL
CHOL BILI
mg/dl  wmg/dl
78.4  0.29
10.34 0.09
78.6 0.28
15.66 0.07
82.0 0.26
13.29 0.07
75.8 0.26
9.27 0.06

43



Table 4 (cont'd,)
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Rat Oral Subchronic Toxicity Study of Normal Butanol

TRL Study #032-006

Group I
Mean
SOD.

Group II
Mean
S.D.

Group III
Mean
S.D.

Group 1V
Mean
S.DQ

Group 1
Mean
SOD.

Group II
Mean
S.D.

Group III
Mean
S.D.

Group IV
Mean
S.D.

GLUC
mg/dl

313.2
38.78

282.9
60.05

286.6
56.84

290.0
69.61

GLUC
mg/dl

260.5
87.72

283.2
50,66

272.8
29.20

270.6
33.22

BUN
mg/dl

A/G

1.01
0.06

A/G

1.06
0.05

MALES

TP
g/dl

7.24
0.28

ALB

g/dl

4,06
0.38

Serum Chemistry Summary

ALK
PHOS

u/l

119.2
42.99

112.0
28,37

92.8
31.73

116.0
36.38

ALK
PHOS

u/l

71.8
34,25

83.2
23.31

92.3
27.24

72.9
36.76

53.0
10.56

SGOT
u/l

58.7
19.81

61.0
25.76

6l.2
11.54

78.6
94.59

Day

SGPT
u/l

SGPT
u/l

46.0
22,77

47.1
28.34

43.1

11.57

44,9
40.29

of Test 92
GLOB CREAT
g/dl mg/dl

3.61 0.74
0.20 0.08 -
3.58 0.71
0.22 0.06
3.65 0.68
0.37 0.06
3.55 0.70
0.28 0.08
GLOB CREAT
g/dl ‘mg/dl
3.65 0.73
0.36 0.09
3.93 0.75
0.37 0.14
3.70 0.71
0.13 0.07
3.72 0.74
0.38 0,07



Table 4 (cont'd,)
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Rat Oral Subchronic Toxicity Study of Normal Butanol

TRL Study

Group I
Mean
S.D.

Group II
Mean
S.D.

Group III
Mean
S.D.

Group IV
Mean
S.D.

Group 1
Mean
S.D.

Group 1I
Mean
S.D.

Group III
Mean
S.D.

Group IV
Mean
S.D.

Serum Chemistry Summary

#032-006

Na K

meq/l meq/l

147 .4 7.97
1.33 1.29
147.3 7.90
1.63 1,78
147 .6 7.47
1.71 0.87
147.7 7.51
0.86 1,02
Na K

meq/l meq/1l

MALES

Cl TCo,

mmol/1l mmol/1l

100.4
2.27

FEMALES

Cl TCOZ

mmol/l mmol/l

Ca

mg/dl

13.27
0.70

13.33
0.76

13.02
0.51

12.81
0.67

Ca

mg/d1l

13.41
0.69

13.19
10.41

13.06
0.58

13.44
0.78

PHOS

mg/dl

Day of Test

92

TOTL
CHOL  BILI
mg/dl mg/dl
96.1  0.25
18.96 0.08
89.4  0.23
9,41 0.04
92.1 0.20
16.98 0.06
93.2  0.20
18.95 0.06
TOTL

CHOL  BILI
ng/dl  mg/dl
104.6  0.21
15.17 0.05
98.8  0.19
12.41 0.03
100,0  0.19
16.96  0.05
98.7  0.18
24,95  0.05
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Table 5

Rat Oral Subchronic Toxicity Study of Normal Butanol

Hematology Values

TRL Study #032-006 MALES Day of Test =3
ANIMAL
NUMBER  RBC PCV HGB WBC MCV MCH  MCHC

x10%/u1 % g/dl x103/ul f£1 pg g/dl

Group V Baseline
241 6,17 41.4 13,7 19.7 67 22,2  33.1
242 5.91 40.5 13.4 22.5 68 22,7 33.1
243 5.18 37.0 12,5 2l1.6 71 24,1  33.8
244 5.41 37.2 12.1 14.6 68 22,4 32,5
245 5.27 37.1 12.4 20.5 70 23.5 33.4
246 5.23 37.1 12,1 21.9 70 23.1 32.6
247 5.72  37.7 12.6 17.2 66 22,0 33.4
248 5.25 37.2 12.5 18.0 71 23.8  33.6
249 5.91 42,5 13.9 16.0 72 23.5 32,7
250 5.57 39.0 13.1 i9.3 70 23.5 33.6
Mean 5.56 38.7 12.8 19.1 69.3 23.1 33,2
S.D. 0.35 2,07 0.65 2.64 1,9 0.72 Q.46
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Table ° (cont'd.)

Rat Oral Subchronic Toxicity Study of Normal Butanol

Hematology Values

TRL Study #032-006 FEMALES Day of Test -3
ANIMAL
NUMBER RBC PCV HGB WBC  MCV MCH MCHC .

x10%/ul 2 g/dl x103/ul f1  pg  g/dl

Group V Baseline
251 5.26  33.7 11.4 10.6 63 21.7 33.8
252 5.21 35.0 11,7 8.8 67 22,5 33.4
253 5.16 34,9 11,7 12.2 67 22.7 33.5
254 5.77 38.8 12,9 10.6 67 22.4  33.2
255 5.00  34.4 11.8 16.3 69 23.6 34,3
256 5.36 35.3 11.8 8.9 66 22,0  33.4
257 5.14 35.8 12.5 11,2 69 24,3 34,9
258 5.13  34.3 11.7 9.8 67 22,8 34,1
259 5.58 33,2 12,9 11.7 68 23,1 38.9
260 4,74 32.4 11.0 17.1 68 23,2 - 34,0

Mean 5.24 34,8 11.9 11.7 67
S.D. 0.29 1.74 0.63 2.85 1
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Table 5 (cont'd.)

Rat Oral Subchronic Toxicity Study of Normal Butanol

Hematology Values - Differential

TRL Study #032-006 MALES Day of Test -3
ANIMAL ABS. ABS. ABS. ABS. ABS.
NUMBER WBC NEUT. LYMPH. MONO. EO. BASO. PLT

x10%/ul x103/ul x103/ul x103/ul x103/ul x103/ul =x103/ul

Group V Baseline
241 19.7 2.2 16.7 0.8 0.0 0.0 adequate
242 22.5 3.4 18.0 1.1 0.0 0.0 adequate
243 21.6 2.2 18.6 0.4 0.4 0.0 adequate
244 © 14,6 0.7 13.4 0.4 0.0 0.0 adequate
245 20.5 2.7 16.2 1.6 0.0 0.0 adequate
246 21.9 3.3 16.9 1.5 0.2 0.0 adequate
247 17.2 1.0 13.8 2.4 0.0 6.0 adequate
248 18.0 1.4 14,2 2.3 0.0 0.0 adequate
249 16.0 1.9 13.4 0.6 0.0 0.0 adequate
250 19.3 0.8 17.2 1.4 0.0 0.0 adequate
Mean 19.1 2.0 15.8 1.3 0.1 0.0
S.D. 2.64 0.98 1.97 0.72 0.13 0.00
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Table 5 (cont'd.)

Rat Oral Subchronic Toxicity Study of Normal Butanol

Hematology Values - Differential

TRL Study #032-006 FEMALES Day of Test -3
ANIMAL ABS, ABS. ABS. ABS. ABS.
NUMBER WBC NEUT. LYMPH. MONO. EO. BASO. PLT

x10°/ul x10%/ul x10%/ul x103/ul x10%/u1l x10%/ul x103/ul

Group V Baseline
251 10.6 1.6 8.7 0.1 0.2 0.0 . adequate
252 8.8 0.8 7.3 0.6 0.1 0.0 " adequate
253 12.2 1.5 9.9 0.9 0.0 0.0 adequate
254 10.6 0.8 9.1 0.5 0.1 0.0 adequate
255 16.3 1.6 13.7 0.8 0.2 0.0 adequate
256 8.9 1.9 6.0 1.1 0.0 0.0 adequate
257 11.2 J1e5 9.3 0.4 0.0 0.0 adequate
258 9.8 1.4 7.9 0.5 0.0 0.0 adequate
259 11.7 1.6 9.1 0.8 0.1 0.0 adequate
. 260 17.1 3.2 13.7 0.2 0.0 6.0 adequate
Mean 11,7 1.6 9.5 0.6 0.1 0.0
S.D. 2.85 0.67 2.50 0.31 0.08 0.00




Table 5 (cont'd.)
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Rat Oral Subchronic Toxiéity Study of Normal Butanol

TRL Study #032-006

ANIMAL

NUMBER

Group V

241
242
243
244
245
246
247
248
249
250

Mean
S.D.

WBC NON SEG SEG LYMPH MONO EO

x103/u1

19.7
22.5
21.6
14.6
20.5
21.9
17.2
18.0
16.0
19.3

19.1
2.64

MALES

NEUT NEUT

% % p 4
Baseline

0 11 85

0 15 80

0 10 86

0 5 92

0 13 79

0 15 77

0 6 80

0 - 8 79

0 12 84

0 4 89

0.0 9.9 83.1

0.00 4.01 4.91

: NRBC = Nucleated Red Blood Cell
continued:
#242 - Rare Howell Jolly Body
#245 - Rare Howell Jolly Body, 1 NRBC

A

——
NEWAENRWN S

6.
4

7
06

COCO~OONOCOCOC

C O

Hematology Values - Differential

Day of Test -3

BASO

OCOO0OOCOOOO OO

0.0
0.00

COMMENT

Slight polychromasia, 2 NR
200 cell differential,
200 cell differential

200 cell differential,?
200 cell differential

Rare Howell Jolly Body, 1N
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Table 5 (cont'd.)

Rat Oral Subchronic Toxicity Study of Normal Butanol

Hematology Values - Differential

TRL Study #032-006 FEMALES Day of Test -3
ANIMAL NEUT NEUT
NUMBER WBC NON SEG SEG LYMPH MONO EO BASQ COMMENT

x103/ul % % % % % %

Group V Baseline
251 10.6 -0 15 82 1 2 0 - Slight polychromasia,®
252 8.8 0 9 83 7 1 0
253 12.2 0 12 81 7 0 0
254 10.6 0 8 86 5 1 0 b
255 16.3 0 10 84 5 1 0 2 NRBC
256 8.9 0 21 67 12 0 0
257 11.2 0 13 83 4 0 0 Rare Howell Jolly Body
258 9.8 0 14 81 5 0 0 Rare Howell Jolly Body, 1 N
258 11.7 0 14 78 7 1 0 Rare Howell Jolly Body
260 17.1 0 19 80 1 0 0
Mean 11.7 0.0 13.5 80.5 5.4 0.6 0.0
S.D. 2.85 0.00 4.14 5.23 3.20 0.70 0.00

a .
continued:

b #251 - slight hypochromia, océasional Howell Jolly Body
NRBC = Nucleated Red Blood Cell
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Table 5 (cont'd.)
Rat Oral Subchronic Toxicity Study of Normal Butanol

Hematology Values

TRL Study #032-006 MALES Day of Test 43
ANIMAL v '
NUMBER RBC PCV HGB WBC MCV MCH MCHC

x10%/ul % g/dl x10%/ul £1 pg  g/dl

Group I 0 mg/kg/day
1 8.05 45.4 15.6 8.0 56 19.4  34.4
2 8.03 45,1 15.5 14.9 56 19.3  34.4
3 8.31 49.5 15.9 15.4 59 19.1 32.1
4 7.50 45,2 15.2 11.1 60 20.3 33.6
5 7.77 45,0 15.4 9.5 58 19.8 34,2
6 7.89 46,4 16,3 15.7 59 20,7  35.1
7 8.39 51.0 17.2 10.5 6l 20.5 33.7
8 7.95 47.3 15.5 12,5 59 19.5 32.8
9 7.76 44,6 15.4 10.4 57 19.8 34,5
10 7.59 46,2 15.5 10.9 61 20.4 - 33.5
Mean 7.92 46,6 15.8 11.9 58.6 19.9  33.8
S.D. 0.29 2.13 0.59 2.64 1.8 ¢.56 0.89
Group II 30 mg/kg/day
61 7.29 43.0 14,8 13.8 59 20,3 34.4
62 7.10 41.8 14.4 10.3 59 20.3 34,4
63 7.44 43,8 15.6 12.4 59 21.0 35.6
64 7.18 43.0 14.7 10.9 60 20.5 34,2
65 8.16  48.5 16.3 15.1 59 20,0 33.6
66 7.61 43.6 14,9 15.1 57 19.6 34,2
67 7.74 46,2 15.4 8.5 60 19.9 - 33.3
68 6.94- 42.3 14.6 10.7 61 21.0 34,5
69 7.66 42,8 14,6 12.4 56 19.1 34.1
70 7.66 47.0 16.4 12.7 61 21.4 - 34,9
Mean 7.48 44,2 15.2 12.2  59.1 20,3  34.3
S.D. 0.36 2.24  0.72 2.13 1.6 0.70 0.64
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Table 5 (cont'd.)
Rat Oral Subchronic Toxicity Study of Normal Butanol

Hematology Values

TRL Study #032-006 MALES Day of Test 43
ANIMAL
NUMBER RBC PCV HGB WBC MCV MCH MCHC

x1%/ul 2 g/dl x10%/wl £1 pg g/l

Group III 125 mg/kg/day

121 7.19 43,3 14.8 14,2 60 20.6 34,2
122 7.446 44,7 15.3 24,2 60 20.6 34,2
123 7.21  43.0 14.3 13.4 60 19.8 - 33.3
124 8.24 48,7 165 13.3 59 20.0 33.9
125 8.86 44.9 15.4 14.7 57 17.4 34.3
126 8.00 46.3 15.9 10.3 58 19.9 34.3
127 7.50 43.8 15.2 l4.6 58 20.3 34,7
128 7.92  45.8 15.8 9.7 58 19.9 34,5
129 8.71 51.2 17.3 16.3 59 19.9 33.8
130 8.14 49,3 16.8 10.5 .61 20.6 34,1

Mean 7.92 46,1 15.7 14.1 59,0 19.9 34,1

S.D. 0.59 2.77 0.93 4.15 1.2 0.94 0.39
Group IV 500 mg/kg/day

181 8.42 46.3 16.1 7.9 56 19,1 34.4
182 7.83 43,9 14.6 8.7 56 18.6 33.3
183 8.77 47.3 15.9 10.7 54 18.1 33.6
184 7.94 46,5 15.7 9.5 58 19.8 33.8
185 7.41 44,9 15.0 9.2 60 20.2 33.4
186 7.42 44,1 15.3 105 59 20.6 34.7
187 7.77  46.0 15.8 16.2 59 20,3  34.3
188 7.77 45,1 15.1 8.0 58 19.4  33.5
189 7.78 46,7 16.0 15.3 60 20,6 34.3
190 7.34 44,3 15.1 13.6 60 20,6 34,1

Mean 7.85 45,5 15.5 1
1

1.0 58.0 19.7 33.9
S.D.  0.45 .20 0.51 3.0
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Table 5 (cont'd.)
Rat Oral Subchronic Toxicity Study of Normal Butanol

Hematology Values

TRL Study #032~006 FEMALES Day of Test 43
ANIMAL
NUMBER RBC  PCV  HGB WBC MCV  MCH  MCHC

x10%/u1 % g/dl x10°/ul f£f1  pg  g/dl

Group 1 0 mg/kg/day

31 7.89 46,4  16.1 5.8 59 20.4 34.7
32 7.90 44,3 15.2 10.5 56 19.2 34.3
33 7.97 46.1 15.8 8.9 58 19.8 34,3
342

35 7.93 44,5 15.8 8.3 56 19.9 35.5
36 7.68 44,3 15.4 8.4 58 20.1 34.8
37 7.61 44,0 16.2 6.0 58 21.3 36.8
38 7.78 45.4 15.7 9.5 58 20.2 34.6
39 - 7.34 43,8 15.6 8.9 60 21.3 35.6
40 37.49 44,4 15.8 12.6 59 21.1 35.6
Mean 7.73 44,8 15.7 8.8 58.0  20.4 35.1
S.D. 0.2 0.94 0.31 2.09 1.3 0.73 0.82

Group I1 30 mg/kg/day

91 7.36 43,5 15.1 8.0 59 20.5 34.7
92 7.38 44.3 15.4 14,9 60 20,9 34,8
93 7.94 44,6 15.5. 7.0 56 19.5 34.8
94 7.48 44,1 15.1 8.6 59 20,2 34.2
95 8.60 48,5 16.7 9.2 56 19.4 34.4
926 7.57 45.0 16.2 8.7 59 21.4 36.0
97 7.54  44.3 15.1 8.0 59 20.0 34.1
98 8.17 45.9 16.1 8.8 56 19.7 35.1
992

100 7.77 44,2 15.4 7.1 57 19.8 34.8

Mean 7.76 44,9 15.6 8.
2

9 20.2 34.8
S.D. 0.41 1.49 0.58 6

0.67 0.56

2 clotted specimen
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Table ° (cont'd.)
Rat Oral Subchronic Toxicity Study of Normal Butanol

Hematology Values

-

TRL Study #032-006 FEMALES Day of Test 43
ANIMAL
NUMBER RBC PCV HGB WBC  MCV MCH MCHC

x10%/u1 2 g/dl x103/ul £1 pg  g/dl

Group III 125 mg/kg/day

151 7.43 44,4 15.5 12.2 60 20,9 34.9
152 7.25 43,3 15.6 6.5 60 21,5  36.0
153 7.29 43.4 15,1 5.2 59 20,7 - 34.8
154 7.50 44,4 15.9 11,0 59 21,2 35.8
155 T.41 43,7 15.3 10.9 59 20,6 35.0
156 7.47 42,6 14.6 9.0 57 19.5 34,3
157 7.27 42,4 15.0 9.6 58 20,6 35.4
158 7.34 41,7 14,8 5.5 57 20,2 35.5
159 7.28 42,5 14.5 7.7 58 19,9 34,1
160 7.81 44.9 15.7 7.6 57 20,1 35,0
Mean 7.41 43.3* 15,2 8.5 58.4 20,5 35.1
S.D. 0.17 1.04 0,48 2.42 1.2 0.61. 0.61
Group 1V 500 mg/kg/day
211 7.74 44,7 15.8 6.5 58 20.4 35,3
212 7.42 43,5 15.0 8.9 58 20,2 34,5
213 7.75 44,3 15.5 15.1 57 20.0 35.0
214 7.59 42,7 15.3 8.5 56 20,2 35.8
215 ~ 6,65 40,6 13.6 . 12.4 61 20,5 33.5
216 7.05 41.4 14,9 . 6.6 58 21,1 36.0
217 7.06 40,1 13.8 9.6 57 19.6 34,4
218 7.28 42,6 14.7 4.3 58 20,2 34.5
219 7.31  43.1 14,9 7.8 58 20,4 34.6
220 7.51 44,1 15,3 8.5 58 20.4 34,7
‘Mean 7.33*% 42,7%% 14,9%% 8.8 57.9 20.3 34,8
5.D. 0.35 1.57 0.70 3.07 1.3 0.38 0.73

* P less than or equal to 0,05
** P less than or equal to 0.0l
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Table 5 (cont'd.)

Rat Oral Subchronie Toxicity Study of Normal Butanol

Hematology Values - Differential

Day of Test 43

MALES

TRL Study #032-006

ABS.

ABS, ABS.
BASO.

MONO.

ABS.
LYMPH.

ABS.

NEUT.

ANIMAL
NUMBER

PLT

EO.
x103/ul x103/u1 x103/ul x103/ul x10%/ul x103/ul x103/ul

WBC

0 mg/kg/day

Group I

698
638
726
595
875
650
994
864
729
603

0000000000
0000000000

0300021011

0000000000

6312231150

. & & & 5 8 & 9
0111011001

6523531003

L L ° [ 4 . [ 3 LJ . L)

6239838“99

7715993475
Ld
0010001100

09415755.&.9

8451950200
— ot -y — et o~

SN T N OO OO
—

737.2

o

0.1

0.8

11.9 0.9 10.1

Mean

132.67

0

o

2.64 0.30 2.30 0.45 0.10 .

S.D,

837
838
942
1081
626
648
997
673
695
876

0000000000

L L . [ ]

0000000000

H NN AON ~ N —~O
& ©& & & & & ¢ & o o

COO0O0OO0OOOOD0

N OO N - N O
E d L ] * K] . * [ ] » - *

30 mg/kg/day

Group II

OO ~-OOO~O

3352077757

2899327990

7198886/413
. ¢ o o o

0110010011

WMLt
* o

MONOININ®G O NN

e ] pocd pef of d —f et o

62
63
64
65
66
68
69
70

61
67

12.2 1.1 10.3 0.8 0.1 0.0 821.3

Mean

2.13 0.50 1.85 0.47 0.09 0.00 157 .24

S‘D.
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Table 7 (cont'd.)

Rat Oral Subchronic Toxicity Study of Normal Butanol

Hematology Values - Differential

TRL Study #032-006 MALES Day of Test 43
ANIMAL : ABS- ABS. ABS‘ ABS. ABS.
NUMBER WBC NEUT. LYMPH. MONO. EO. BASO. PLT

x103/ul x103/ul x103/ul x103/ul x103/ul x103/ul x103/ul

Group III 125 mg/kg/day

121 14,2

2,1 11.2 0.7 0.1 0.0 774
122 24,2 0.7 22,3 1.2 0.0 0.0 667
123 13.4 1.7 11.5 0.1 0.0 0.0 1151
124 13.3 1.2 11.3 0.7 0.1 0.0 1083
125 C 14,7 1.6 11.8 1.2 0.1 0.0 1106
126 10.3 0.7 8.8 0.8 0.0 0.0 726
127 14.6 1.6 11.4 1.6 0.0 0.0 877
128 9.7 1.4 7.6 0.7 0.1 0.0 1193
129 16,3 1.0 14.3 0.8 0.2 0.0 824 -
130 10.5 1.3 8.6 0.6 0.0 0.0 684
Mean 14,1 1.3% 11.9 0.8 0.1 0.0 908.5
S.D. 4,15 0.45 4.14 0.41 0.07 0.00 204,79
Group IV 500 mg/kg/day
181 7.9 0.9 6.6 0.4 0.1 0.0 682
182 8.7 0.7 7.1 0.9 0.0 0.0 786
183 10.7 1.2 9.3 0.2 0.0 G.0 946
184 9.5 0.6 8.4 0.6 0.0 0.0 941
185 9.2 0.7 8.1 0.2 0.2 0.0 665
186 10.5 1.2 9.2 0.1 0.0 0.0 759
187 16.2 0.2 13.8 2.1 0.2 0.0 1073
188 8.0 0.6 7.0 0.4 0.0 0.0 902
189 15.3 1.2 13.3 0.8 0.0 0.0 686
190 13.6 0.7 12.4 0.3 0.3 0.0 705
Mean 11.0 0.8 9.5 0.6 0.1 0.0 814.5
S.D. 3.02 0.33 2.69 0.59 0.11 0.00 141.45

* P less than or equal to 0.05
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Table 5 (cont'd.)
Rat Oral Subchronic Toxicity Studyuof~§9rmal Butanol

Hematology Values - Differential

TRL Study #032-006 FEMALES Day of Test 43
ANIMAL ABS. ABS. ABS. ABS, ABS.
NUMBER WBC NEUT. LYMPH.  MONO. EO. BASO. PLT

x103/ul x103/ul x103/ul x103/ul x10%/ul x103/ul x103/ul

Group I 0 mg/kg/day
31 5.8 0.6 5.0 0.0 0.2 0.0 1434
32 10.5 0.6 9.7 0.2 0.0 0.0 723
33 8.9 0.4 7.5 0.8 0.2 0.0 1145
348
35 8.3 0.8 6.8 0.7 0.0 0.0 679
36 8.4 0.3 7.4 0.7 0.0 0.0 891
37 6.0 0.5 5.4 0.0 g.1 0.0 981
38 9.5 0.4 8.3 0.6 0.3 0.0 918
39 8.9 0.8 7.6 0.4 0.1 0.0 947
40 12.6 1.1 10.5 1.0 0.0 0.0 1008
Mean 8.8 0.6 7.6 0.5 0.1 0.0 969.6
S.D. ~  2.09 0.25 1.79 0.36 0.11 0.00 224.35

Group II 30 mg/kg/day
91 8.0 0.7 7.1 0.2 0.0 0.0 993
92 14.9 1.0 13,1 0.6 0.1 0.0 853
93 7.0 0.9 5.6 0.5 0.0 0.0 1008
94 8.6 1.0 7.1 0.4 0.1 .0 759
95 9.2 0.6 8.0 0.3 0.3 0.0 725
96 8.7 0.6 7.7 0.4 0.0 0.0 875
97 8.0 0.8 6.7 0.5 0.0 0.0 1019
98 8.8 0.2 8.0 0.3 0.4 0.0 733
99b
100 7.1 0.6 6.0 0.4 0.1 0.0 810
Mean 8.9 0.7 7.7 0.4 0.1 0.0 863.9
S.D. 2.36 0.25 2.19 0.12 0.15 0.00 118.36

2 proken tube
clotted specimen



PLT

ABS,

Day of Test 43
BASO.

EO.

ABS.

~ ABS.
MONO.
/ol x103/ul x103/ul x103/ul x103/ul x103/ul %103/ul

FEMALES
ABS.
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Table 5 (cont'd.)
Rat Oral Subchronic Toxicity Study of Normal Butanol
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Table 5 (cont'd.)

Rat Oral Subchronic Toxicity Study of Normal Butanol

Hematology Values - Differential

TRL Study #032-006 MALES Day of Test 43
ANIMAL NEUT  NEUT ‘
NUMBER WBC NON SEG SEG LYMPH MONO EO BASO COMMENT

x10%/ul % % % % % %

Group I 0 mg/kg/day

1 8.0 0 9 83 8 0 0

2 14.9 0 5 84 9 2 0

3 15.4 0 7 86 7 0 0

4 11.1 0 5 84 11 0 0

5 9.5 0 9 89 2 0 0

6 15.7 0 6 85 8 1 0

7 10.5 0 12 77 10 1 0

8 12,5 0] 11 88 1 0 0

9 10,4 0 7 - 87 5 1 0
10 10.9 0 5 85 9 1 0
Mean 11.9 0.0 7.6 84,8 7.0 0.6 0.0
S.De 2.64 0.00 2.55 3.33 3.33 0.70 0.00

Group II 30 mg/kg/day

61 13.8 0 5 89 5 1 0
62 10.3 0 i1 81 6 2 0
63 12.4 0 15 77 6 2 0 .
64 10.9 0 7 84 8 1 0
65 15.1 0 5 86 9 0 0
66 . 15.1 0 12 84 3 1 0
67 8.5 0 7 91 1 1 0
68 10.7 0 4 91 2 3 0
69 12.4 0 9 77 13 1 0
70 12.7 0 10 84 6 0 0
Mean 12.2 0.0 8.5 84.4 5,9 1.2 0.0
S.D. 2.13 0.00 3.54 5,08 3.54 0.92 0.00
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Table 5 (cont'd.)

Rat Oral Subchronic Toxicity Study of Normal Butanol

Hematology Values - Differential

-

TRL Study #032-006 MALES Day of Test 43
ANIMAL NEUT NEUT
NUMBER WBC NON SEG SEG LYMPH MONO EO BASO COMMENT

x10°/ul %2 % %z % % %

Group III 125 mg/kg/day

121 14,2 0 15 79 5 1 0
122 24,2 0 3 92 5 0 0 200 cell differential
123 13.4 0 13 86 1 0 0
124 13.3 0 9 85 5 1 0
125 14,7 0 11 80 8 1 0
126 10.3 0 7 - 85 8 0 0
127 14.6 0 11 78 11 0 0
128 9.7 0 14 78 7 1 0
129 16.3 0 6 88 5 1 0
130 10.5 0 12 82 6 0 0
Mean 14,1 0.0 10.1 83.3 6.1 0.5 0.0
S.D. 4,15 0.00 3.81 4.69 2.64 0.53 0.00
Group IV. - 500 mg/kg/day
181 7.9 0 11 83 5 1 0
182 8.7 0 8 82 10 0 0
183 10.7 0 11 87 2 0 0
184 9.5 0 6 88 6 0 0
185 9.2 0 8 88 2 2 0.
186 10.5 ] 11 88 1 0 0
187 16.2 0 1 85 13 1 0
188 8.0 0 7 88 5 0 0
189 15.3 0 8 87 5 0 0
190 13.6 0 5 91 2 2 0
Mean 11.0 0.0 7.6 86.7 5.1 0.6 0.0
S.D. 3.02 0.00 3,13 2.67 3.84 0.84 0.00
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Table > (cont'd.)

Rat Oral Subchronic Toxicity Study of Normal Butanol

Hematology Values - Differential

TRL Study #032-006 FEMALES - Day of Test 43
'ANIMAL NEUT = NEUT
NUMBER  WBC NON SEG SEG LYMPH MONO EO  BASO COMMENT

x10%/ul % % % % % %

Group I 0 mg/kg/day
31 5.8 0 10 86 0 4 0
32 10.5 0 6 92 2 0 0
33 8.9 0 5 84 9 2 0
342
35 8.3 0 10 82 8 0 0
36 8.4 0 4 88 8 0 0
37 6.0 0 9 90 0 1 0
38 9.5 0 4 87 6 3 0
39 8.9 0 9 85 5 1 0
40 12.6 0 9 83 8 0 0
Mean 8.8 0.0 7.3 86.3 5.1 1.2 0.0
S.D. 2.09 0.00 2,55 3.28 3.59 1.48 0.00

Group II 30 mg/kg/day
91 8.0 0 9 89 2 0 0
92 14.9 0 7 88 4 1 0
93 7.0 0 13 - 80 7 0 0
94 8.6 0 12 82 5 1 0
95 9.2 0 7 87 3 3 0
96 8.7 0 7 88 5 0 0
97 8.0 0 10 84 6 0 0
98 8.8 0 2 91 3 4 0
99>
100 7.1 0 9 84 6 1 0
Mean 8.9 0.0 8.4 85.9 4.6 1.1 0.0
S.D. 2.36 0.00 3.24 3.59 1.67 1.45 0,00

2 broken tube
clotted specimen
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Table 5  (cont'd.)
Rat Oral Subchronic Toxicity Study of Normal Butanol

Hematology Values ~ Differential

TRL Study #032-006 FEMALES Day of Test 43
ANIMAL NEUT NEUT . '
NUMBER WBC NON SEG SEG LYMPH MONO EO BASO COMMENT

x103/ul % % % 2 % %

Group III 125 mg/kg/day

151 12.2 0 11 83 5 1 0
152 6.5 0 14 83 2 1 0
153 5.2 0 5 91 4 0 0
154 11.0 0 4 90 6 0 0
155 10.9 0 13 80 6 1 0
156 9.0 0 12 87 1 0 0
157 9.6 0 2 95 2 1 0
158 5.5 0 14 84 2 6] 0
159 7.7 0 15 76 8 1 0
160 7.6 0 13 80 7 0 0
Mean 8.5 0.0 10.3 84.9 4.3 0.5 0.0
S.D. 2,42 0.00 4.76 5.82 2.45 0.53 0.00
Group IV 500 mg/kg/day

211 6.5 0 7 89 4 0 0
212 8.9 0 11 82 6 1 0
213 15.1 0 10 84 5 1 0
214 8.5 0 6 88 6 0 0
215 12,4 0 3 96 1 0 0 a
216 6.6 0 12 80 7 1 0 Rare HJB
217 9.6 0 5 89 6 0 0
218 4.3 0 17 70 7 6 0
219 7.8 0 9 81 9 1 0
220 8.5 0 11 82 6 1 0
Mean 8.8 0.0 9.1 84,1 5.7 l.1 0.0
S.D. 3.07 0.00 4.04 6.98 2.11 1.79 0.00

% uB = Howell Jolly Body
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Table 5 (cont'd.)

Rat Oral Subchronic Toxicity Study of Normal Butanol

' Hematology Values

TRL Study #032-006 MALES Day of Test 92
ANIMAL
NUMBER RBC PCV HGB WBC  MCV MCH MCHC

x10%/u1 % gra1 x103/w1 f£1 pg  g/dl

Group 1 0 mg/kg/day
11 8.45 46,2 15.3 8.4 55 18.1 33.1
12 8.78 48,4 16.0 8.7 55 18,2 33.1
13 7.57 42.8 14.3 l4,.6 56 18.9 33.4
14 8.36 50.1 16.1 7.3 60 19.3 32.1
15 8.16 44,6 15.0 12.1 55 18.4 33.6
16 7.87 43.8 14.8 12.8 56 18.8 33.8
17 7.97 43,5 14,3 9.2 54 17.9 32.9
18 7.30 41,8 14,2 7.5 57 19.5 34,0
19 7.98 44,5 14,6 6.2 56 18.3 32.8
20 6.88 41,9 14.5 9.2 61 21.1 34,6
Mean 7.93 44,8 14,9 9.6 56.5 18.9 33.3
S.D. 0.56 2.73  0.69 2.69 2.3 0.95 0,70

Group II 30 mg/kg/day
71 8.22 45,1 14,7 9.8 55 17.9 32.6
72 8.19 44,9 15.5 9.1 55 18.9 34.5
73 7.79 41.5 13.8 8.0 53 17.7 33.3
74 7 .46 40.4 13.9 8.5 54 18.6 34.4
75 7.84 44,4 15.2 11.6 56 19.4 34.2
76 * 7.45 43.8 14.6 12.3 59 19.6 33.3
77 8.29 45.7 15.3 16.5 55 18.5 33.5
78 8.06 43.0 14,2 14.4 53 17.6 33.0

- 79 7.68 43,5 15.3 15.5 57 19.9 35.2
80 7.87 42,5 14.2 9.2 54 18.0 33.4
Mean 7.8 43.5 14,7 11.5 55.1 18.6 33.7
S.D. 0.3 1.67 0.63 3.08 1.9 0.82 0.80
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Table 9 (cont'd.)

Rat Oral Subchronic Toxicity Study of Normal Butanol

Hematology Values

TRL Study #032-006 MALES Day of Test 92
ANIMAL
NUMBER RBC PCV HGB WBC  MCV MCH MCHC

x10%/u1 % g/dl  x103/ul f£1 pg  g/dl

Group III 125 mg/kg/day

131 8.09 45.4 15.3 9.4 56 . 18.9 33,7
132 6.70 36.8 12,5 8.6 55 18.7 34,0
134 6.69 38.6 13.2 13,1 57 19,7 34,2
135 7.89 44,6 15.0 11.8 56 19.0  33.6
136 8.85 48.6 16.3 11.2 55 18.4  33.5
137 8.06 44.8 15.0 9.0 55 18.6 33.5
+138 8.08 45,7 15.1 " 11.4 56 18.7 33.0
139 7.86 43.6 14,1 13.7 55 17.9 32,3
140 7.97 44,6 14,7 8.7 56 18.4  33.0
141 8.17 47.0 15.2 12,6 57 18.6 32.3
Mean 7.84 44,0 14.6 11.0 55.8 18.7 33.3
S.D. 0.66 3.61 1.10 1.91 0.8 0.47 0.65
Group 1V 300 mg/kg/day
191 7.41 42,0 13.7 12.4 57 18.5 32,6
192 7.59 41.3 14,2 7.7 55 18,7 34.4
193 8.22 44,4 14.6 6.8 54 17.8 32.9
194 7.78 44,6 14,5 9.7 57 18.6 32,5
195 8.03 45,5 15.0 10.5 56 18.7 33.0
196 7.42  41.4 13.9 8.7 56 18.7 33.6
197 7.31 41.8 14.6 7.9 57 20,0 34.9
198 8.63 47,7 15.4 8.2 55 17.8  32.3
199 7.44 40,5 13.5 7.8 54 18.1  33.3
200 7.57 43.3 14.9 15.4 57 19.7  34.4
Mean 7.74 43,3 14.4 9.5 55.8 18.7 33.4
S.D. 0.43 2.27 0.60 2,64 1,2 0.72  0.90
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Table 3 (cont'd.)

Rat Oral Subchronic Toxicity Study of Normal Butanol

Hematology Values

TRL Study #032-006 FEMALES Day of Test 92

ANIMAL .

NUMBER RBC PCV HGB WBC MCV MCH MCHC

x108/u1 % g/dl x103/ul f£1 pg g/dl

Group I 0 mg/kg/day
41 7.24 41,5 14.6 8.2 57 20.2 35.2
42 7.78 47 .6 16.0 9.6 61 20.6 33.6
43 7.27 41,0 14.4 7.6 56 19.8 35.1
44 7.24 40.6 13.5 6.7 56 18.6 33.3
45 8.84 48.8 16.4 7.2 55 18.6 33.6
46 7.70 45,0 15.1 7.1 58 19,86 33.6
47 8.09 45,7 15.5 7.9 56 19.2 33.9
49 7.17 41.5 14.1 4.0 58 19.7 34.0
50 7.77 44,2 14,9 8.0 57 19,2 33.7
Mean 7.68 44,2 15,0 7.9 57.4 19.6 34.0
S.De. 0.51 2.91 0.91 2.09 1.9 0.74 0.66

Group II 30 mg/kg/day
101 7.%4 44,1 14,9 5.6 55 18.8 33.8
102 8.67 47,0 15.7 3.7 54 18.1 33.4
103 6.78 39.2 13.5 8.3 58 19.9 34,4
104 7.36 41.5 14,3 7.5 56 19.4 34,5
105 8.03 45,7 15.8 8.2 57 19.7 34.6
106 7 .89 45,2 15.4 5.4 57 19.5 34,1
107 8.36 47 .6 16.0 16.8 57 19.1 33.6
108 7.41  41.9 14.4 6.8 56 19.4 34.4
109 7.29 41.7 14,2 7.6 57 19.5 34.1
Mean 7.70 43,4 14.8 7.9 56.3 19.3 34,1
S.D. 0.58 2.88 0.89 3.52 1.2 0.51 0.40 -
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Table 5 (cont'd,)

Rat Oral Subchronic Toxicity Study of Normal Butanol

Hematology Values

TRL Study #032-006 FEMALES Day of Test 92

ANIMAL
NUMBER RBC PCV HGB WBC  MCV MCH MCHC

x10%/ul % g/dl x103/ul £1 pg  g/dl

Group III 125 mg/kg/day

161 7.54 41,7 14.4 6.1 35 19,1 34,5
162 7.96 44,6 15.0 4,2 56 18.8 33.6
163 7.42 41.8 14,7 6.2 56 19.8 35,2
164 6.89 38.5 13.3 7.9 56 19.3 34,5
165 7.54 43,1 14.6 5.9 57 19.4 33,9
166 7.81 45,7 15.8 6.9 59 20,2  34.6
167 7.93 44,2 15.4 7.1 56 19.4  34.8
168 7.20 42,0 14,3 7.6 58 19.9 34.0
169 7.21 42,0 14.3 6.1 58 19.8 34.0
170 7.28 41,8 14.2 6.3 57 19.5 34,0
Mean 7.48 42,5 14.6 6.4 56.8 19.5 34.3
s.D. 0.35 2.00 0.69 1.04 1.2 0.41 0.49
Group IV 500 mg/kg/day
221 7.33 41,3 14,5 9.8 56 19.8 35,1
222 7.64 42,9 14.8 7.6 56 19.4 34,5
223 8.18 44,0 14.6 6.8 54 17.8 33,2
225 7.26  41.9 14.3 8.3 57 19,7 34.1
226 7.19 42,2 14,3 5.4 59 19.9 33.9
227 8.36 45,1 15.3 6.7 54 18.3  33.9
228 7.67 43,2 14.9 6.5 56 19.4 - 34,5
229 8.20 44,9 15.1 5.0 55 18.4  33.6
230 7.56 43,2 15.0 6.2 57 19.8 34,7
231 8.12 49,2 16,0 10.7 60 19.7 32,5
Mean 7.75 43,8 14.9 7.3 56.4 19.2 34,0
S.D. 0.43 2.26 0,52 1.83 2.0 0.76  0.77
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Hematology Values - Differential

ABS.
NEUT.
0 mg/kg/day

Table 5 (cont'd.)
Rat Oral Subchronic Toxicity Study of Normal Butanol
TRL Study #032-006
WBC
xlO3
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Hematology Values - Differential

ABS.

NEUT.
125 mg/kg/day

WBC
x103/u1 x103/ul x103/ul x103/u1 x103/u1 X

Rat Oral Subchronic Toxicity Study of Normal Butanol

Table 5 (cont'd.)
TRL Study #032~006
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Hematology Values - Differential
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0 mg/kg/day

Table 5 (cont'd.)
Rat Oral Subchronic Toxicity Study of Normal Butanol
TRL Study #032-006
WBC

ANIMAL
NUMBER:
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Hematology Values ~ Differential
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125 mg/kg/day
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(cont'd.)
Rat Oral Subchronic Toxicity Study of Normal Butanol
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Table 3 (cont'd,)

Rat Oral Subchronic Toxicity Study of Normal Butanol

Hematology Values - Differential

TRL Study #032-006 MALES Day of Test 92
ANIMAL NEUT  NEUT ~
NUMBER WBC NON SEG SEG LYMPH MONO EO BASO COMMENT

x103/ul % % % % % %

Group I 0 mg/kg/day
11 8.4 0 13 76 11 0 0
12 8.7 0 5 86 9 0 0
13 14,6 0 8 91 0 1 0
14 7.3 0 7 85 7 1 0
15 12.1 0 6 90 4 0 0
16 12.8 0 8 87 5 0 0
17 9,2 0 8 87 4 1 0
18 7.5 0 17 79 3 1 0 Rare HJB?
19 6.2 0 6 92 2 0 0
20 9.2 0 8 88 3 1 0
Mean 9.6 0.0 8.6 86.1 4.8 0.5 0.0
S.D. 2.69 0,00 3.66 5.09 3.33 0.53 0.00
Group II 30 mg/kg/day
71 9.8 0 15 79 4 2 0
72 9.1 0 12 78 7 3 0
73 8.0 0 6 87 7 0 Q-
74 8.5 0 8 82 9 1 0
75 11.6 0 7 84 7 2 0
76 12.3 0 9 90 1 0 0
77 16.5 0 13 79 6 0 0
78 14 .4 0 18 73 9 0 0
79 15.5 0 5 91 3 1 0
80 9,2 0 1 94 4 1 0
Mean 11.5 0.0 9.6 83.7 5.7 1.0 0.0
S.D. 3.08 0.00 5,30 6.70 2.63 1.05 0.00

®HJB = Howell Jolly Body
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Table 5 (cont'd.)

Rat Oral Subchronic Toxicity Study of Normal Butanol

Hematology Values - Differential

TRL Study #032-006 MALES Day of Test 92
ANIMAL NEUT NEUT v
NUMBER WBC NON SEG SEG LYMPH MONO EO BASO COMMENT

x10%/ul % % % % % A

Group III 125 mg/kg/day

131 9.4 0 9 86 5 0 0
132 8.6 0 10 84 6 0 0
134 13.1 0 40 55 4 1 0
135 11.8 0 13 75 8 4 0
136 11.2 - 0 3 92 5 0 0
137 9.0 0 12 78 8 2 0
138 11.4 0 17 78 4 1 0
139 13.7 0 12 85 2 1 0
140 8.7 0 17 76 7 0 0o -
141 12.6 0 13 83 4 0 0
Mean 11,0 0.0 14,6 79.2 5.3 0.9 0.0
S.D. 1.91 0.00 9.79 9.99 1.95 1.29 0.00
Group 1V 500 mg/kg/day
191 12.4 0 3 95 2 o 0
192 7.7 0 13 84 2 1 0
193 6.8 0 9 85 4 2 0
194 9.7 0 11 81 6 2 0
195 10.5 0 8 88 3 1 0
196 8.7 0 11 81 8 0 0
197 7.9 0 23 64 13 0 0
198 8.2 0 17 78 5 0 0 1 NRBCa
199 7.8 0 12 76 12 0 0
200 15.4 0 12 85 1 2 0
Mean 9.5 0.0 11.9 81.7 5.6 0.8 0.0
S.D. 2,64 0.00 5.32 8.19 4.20 0,92 0.00

®NRBC = Nucleated Red Blood Cell
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Table > (cont'd.)

Rat Oral Subchronic Toxicity Study of Normal Butanol

Hematology Values - Differential

TRL Study #032-006 FEMALES Day of Test 92
ANIMAL NEUT NEUT
NUMBER WBC NON SEG SEG LYMPH MONO EO BASO COMMENT

x103/ul % % 4 % % 4

Group I 0 mg/kg/day

41 8.2 0 6 86 7 1 0

42 9.6 0 2 94 3 10

43 7.6 0 6 88 5 1 0

44 6.7 0 1 96 3 0 0

45 7.2 0 4 90 6 0 0

46 7.1 0 4 89 7 0 0

47 7.9 0 3 94 3 0 0

48 12,2 0 7 87 6 0 0

49 4.0 0 16 76 6 2 0

50 8.0 0 7 93 0 0 0

Mean 7.9 0.0 5.6 89.3 4.6 0.5 0.0

S.D. 2,09 0.00 4.20 5,76 2.27 0.71 0.00
Group II 30 mg/kg/day

101 5.6 0 13 73 12 2 0 1 NRBC®

102 3.7 0 19 80 1 0 0

103 8.3 -0 12 77 10 1 0

104 7.5 0 4 89 7 0 0

105 8.2 0 10 87 3 0 0 *

106 5.4 0 6 88 5 1 0 1 NRBC

107 16.8 0 16 74 10 0 0

108 6.8 0 8 89 2 1 0

109 7.6 0 8 84 7 1 0

110 9.2 0 16 76 7 1 0

Mean 7.9 0.0 11.2* 81.7*% 6.4 0.7 0.0

S.D. 3.52 0.00 4,85 6.43 3.66 0,67 0.00

* P less than or equal to 0,05

aNRBC = Nucleated Red Blood Cell
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Table 3 (cont'd.)

Rat Oral Subchronic Toxieity Study of Normal Butanol

Hematology Values - Differential

TRL Study #032-006 FEMALES Day of Test 92
ANIMAL NEUT - NEUT
NUMBER WBC NON SEG SEG LYMPH MONO EO BASO . COMMENT

x103/ul % % % % p %

Group III 125 mg/kg/day

161 6.1 0 2 96 0 2 0
162 4,2 0 7 85 6 2 0
163 6.2 0 7 920 3 0 0
164 7.9 0 14 79 5 2 0
165 5.9 0 10 83 6 1 0
166 6.9 0 10 84 5 1 0
167 7.1 0 6 90 4 0 0
168 7.6 0 8 91 1 0 0
169 6.1 0 5 90 5 0 0
170 6.3 0 16 80 3 1 0
Mean 6.4 0.0 8.5 86.8 3.8 0.9 0.0
S.D. 1.04 0.00 4.17 5.43 2.04 0.88 0,00
Group IV 500 mg/kg/day
221 9.8 0 14 83 2 1 0
222 7.6 0 4 94 2 0 0
223 6.8 0 13 78 9 0 0
225 8.3 0 4 93 3 0 0 -
226 5.4 0 5 85 9 1 0
227 6.7 0 12 82 6 0 0
228 6.5 0 7 85 6 2 0
229 5.0 0 10 89 1 0 0
230 6.2 0 6 85 9 0 0
231 10.7 0 1 97 2 0 0
Mean 7.3 0.0 7.6 87.1 4.9 0.4 0.0
S.D. 1.83 0.00 4,40 5.99 3.28 0.70 0,00




- 68 -
Table ¢

Rat Oral Subchronic Toxicity Study of Normal Butanol

Serum Chemistry Values

TRL Study #032-006 MALES Day of Test =3
ANIMAL ) ALK
NUMBER GLUC BUN PHOS TP ALB GLOB - A/G

mg/dl mg/dl Uu/1 g/dl g/dl g/dl

Group V Baseline

241 238.8 20.1 300.6 5.62 3.23 2.39 1.35
242 252.8 16.7 350.5 5.70 - 3.34 2.36 1.42
243 129.4 15.7 383.4 5.37 3.09 2.28 1.36
244 240.5 18.4  254,1 5.52 3.34 2.18 1.53
245 237.6 18.5 310.9 @ 5.60 3.29 2.31 1.42
246 227.1 15.9 338.7 5.30 3.09 2.21 1.40
247 227.0 15.8 396.8 5.48 3.23 2,25 l.44
248 232.2 22.5 391.6 5.92 3.48 2.44 1.43
249 234.6 19.3 301.3 5.19 3.21 1,98 1.62
250 251.0 21.2  318.3 5.48 3.32 2.16 1.54
Mean 227.10 18.41 334.62 5.52 3.26 2.26 1.45
S.D. 35.41 2.39 46,36 0.21 12 0 0.09
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Table ¢ (cont'd,)

Rat Oral Subchronic Toxicity Study of Normal Butanol

Serum Chemistry Values

TRL Study #032-006 FEMALES _Day of Test -3
ANIMAL ALK
NUMBER GLUC BUN PHOS TP ALB GLOB A/G

mg/dl mg/dl u/1 g/dl g/dl g/dl

Group V Baseline

251 194.6 15.5 195.9 5.67 3.19 2.48 1.29
252 191.1 . 16.8 275.3 6.37 3.74 2.63 1.42
253 212.2 15.9 218.6 5.69 3.45 2,24 1.54
254 223.5 15.6 301.2 6.03 3.48 2,55 1.36
255 193.1 17.1  269.7 5.82 3.38 2.44 1.39
256 188.1 18.1  284.8 5.81 3.27 2.54 1.29
257 203.3  14.9 195.0 5.59 3.30 2,29 l.44
258 175.0 14,0 202.3 5.46 3.23 2.23 1.45
259 205.4 l6.1 = 203.3 6.30 3.57 2.73 1.31
260 200.3 16.3 294,0 5.70 3.20 2.50 1.28
Mean 198.66 16.03 244,01 5.84 3.38 2.46 1,38
S.D. 13.52 1.15 44,51 0.30 0.18 0.17 0.09
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Table g (cont'd.)

Rat Oral Subchronic Toxicity Study of‘Normal Butanol

Serum Chemistry Values

TRL Study #032-006 MALES Day of Test =3
ANIMAL ' TOTL
NUMBER Na K Cl TC02 CHOL BILI Ca PHOS SGOT SGPT

meq/l meq/l wmmol/l mmol/l mg/dl mg/dl mg/dl  mg/dl u/1 U/l

Group V Baseline

241 146.0 7.65 102.0 31.1 87.3 0.39 12.98 13.14 70.2 43,2
242 144.7  7.12 102.0 31,2 87.9 0.38 12.92 11.48 67.9 48,0
243 143.5 7.64 100.0 33,0 86.7 0.35 12.78 12.76 63.8 42,0
244 144,46 7,43 102.0 29.4 81.2 0.32 12.38 11.02 69.3 38.5
245 144.8  6.21 103.0 30.9 82.7 0.42 11.42 11.02 67.0 41,2
246 144,46 7.26 102.0 34.0 82.7 0.28 13.14 12.46 59.1 43.8
247 145.9 7.00 106.0 31.1 62.6 0.43 12.58 11.72 70.9  41.9
248  145.7 7.20 102.0 32,7 97.3 0.24 13.38 12.82 59.8  41.0
249 144.0 7.30 104.0 32.9 86.6 0.25 12.02 11.24 39.4 39,5
250  143.7 7.12 103.0 31.9 69.4 0.28 o 11.82  11.48 67.3 40.5
Mean 144.7 7.19 102.6 31.8 82,4 0.33 12.56 11.91 65.5 42,0
0.07 0.63 0.80 4.60 2.65

S.Do 0.90 0.41 1558 1.34 9.86
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Table ¢ (cont'd.)

Rat Oral Subchronic Toxicity Study of Normal Butanol

Serum Chemistry Values

TRL Study #032-006 FEMALES Day of Test -3
ANIMAL TOTL
NUMBER Na K Cl TC02 CHOL  BILI Ca PHOS SGOT SGPT

meq/1 meq/l mmol/l mmol/l mg/dl mg/dl mg/dl mg/dl u/1 U/1
Group V Baseline |

251 144.0 7.43 101.0 33.0 97.9
252 144.9 7.27 100.0 31.5 102.6
253 146.4 6.73 102.0 31,5 76.2
254 145.1 7.50 102.0 30.1 101.3
255 147.3 6.71 104.0 31.8 91.8
256 146.6 6.80 103,0 32.1 90.5
257 146.1 7.59 104.0 32.1 85.0
258 146.1 6.51 100.0 32.8 99.9
259 149.5 7.00 105.0 29.5 120.3
260 143.4 6.95 102.0 30.6 80.3

Wk 0WWLSO Wi~ 00O

12.50  12.04 51.1° 33.8
11.90 11.94 59.8 41.8
12.58 11.82 56.9  40.3
13.06 10.68 59.9 37.9
15,00 13.14 65.3 43.0
12.88 11.50 65.9 - 39.6
12,06 11.70 61.4 52.4
12,96 11.72 53,3 4l.1
13,20 11.88 55,7 35.5
12.90 10.66 49.0 38.3

.

COOOO0OODOO0O0O0CO
)
NN LQLNLSW

Mean 145.9 7.05 102.3 31.5 94.6

.35 12.90 11.71 5
S.D. 1l.74 0.38 1.70  1.13 12.77 0.07

7
0.85 0.70 5
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Table 5 (cont'd.)

Rat Oral Subchronic Toxieity Study of Normal Butanol

Serum Chemistry Values

TRL Study #032-006 MALES Day of Test 43
ANIMAL ' ALK
NUMBER GLUC BUN A/G TP ALB PHOS SGOT SGPT GLOB CREAT
mg/dl mg/dl g/dl g/dl u/1 U/1 U/l g/dl wmg/dl
Group 1 0 mg/kg/day
1 307.9 16. 1.12 6.31 3,33 151.9 53.0 33.0 2.98 0.6
2 259.2 19.3 1.11 7.12 3,75 137.9  47.0 31.8 3.37 0.7
3 229.1 21.2 0.94 7.00 3.39 110.2 45,9 27.5 3.61 0.6
4 228.5 18.9 1.12 6.48 3.42 190.7 51.2 38.2 3.06 0.6
5 307.5 18.8 1.13 6.76 3.59 187.4 52.0 26.9 3.17 0.6
6 345.6 17.2 0.99 6.87 3.41 109.2 39.9 22.3 3.46 0.6
7 330.6 18.8 1.25 6.65 3.69 211.2 68.0 42.1 2.96 0.7
8 303.0 22.4 0.94 7.85 3.81 220.8 51.6 32.0 4,06 0.7
9 196.8 19.7 1.10 6.41 3.36 160.7 51.0 34.3 3.05 0.6
10 241.6 15.2 1.10 7.04 3.69 234.6 63.8 46.6 3.35 0.6
Mean 275.0 . 18.8 1.08 6.85 3.54 171.5 52.3 33.5 3.31 0.63
S.D. 50,27 2.11 0.10 0.45 0.18 44,57 8.20 7.29 0.34 0.05
Group Il 30 mg/kg/day
61 210.2 22,2 1.06 7.29 3.75 219.7 56.7 36.4 3.54 0.7
62 246.9 17.7 1.06 6.38 3.28 164.8 45.6 28.3 3.10 0.6
63 324.3 21.8 1,00 6.87 3.43 117.4 48.6 26.8 3.44 (.8
64 303.2 21.1 0.93 7.11 3.42 178.6 44,9 28.5 3.69 0.6
65 276.3 14.7 1.01 6.73 3.39 160.4 45.5 24.4 3,34 0.6
66 2440 17.8 1.11 6.66 3.51 100.3 39.4 27.6 3.15 0.7
67 355.6 19.1 1.05 7.27 3.72 146.,2 48.4 40.2 3.55 0.7
68 252.7 19.4 1.11 6,53 3.43 200.9 46.0 24.9 3.10 0.7
69 275.9 14,3 1.02 6.37 3.22 146.1 41,2 23.8 3.15 0.6
70 355.0 19.3 0.99 7.01 3.48 175.1 46,2 32.4 3.53 0.8
Mean 284.4 18.7 1.03 6.82 3.46 161.0 46.3 29.3 3.36 0.68
S.D. 49,09 2.70 0,06 0.34 0,17 35.88 4,65 5.41 0.22 0.08
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Table g (cont'd.)

Rat Oral Subchronic Toxicity Study of Normal Butanol

Serum Chemistry Values

TRL Study #032-006 MALES Day of Test 43
ANIMAL ' ALK
NUMBER GLUC BUN A/G TP ALB PHOS SGOT SGPT GLOB CREAT

mg/dl mg/dl g/dl g/dl U/1 U/l u/1 g/dl mg/dl

Group III 125 mg/kg/day

225.8 53.8 30.4 3.14

121 261.0 20.0 1.10 6.59 3,45 0.7
122 213.5 17.9 1.20 6.44 3,51 189.2 47.6 29.2 2.93 0.6
123 282.0 19.5 1.00 7.07 3.54 130.7 45.2 27.3 3.53 0.7
124 276.9 21.5 1.07 6.79 3.51 126.4 47,7 37.0 3.28 0.7
125 355.1 17.9 1.08 6.93 3.60 210.8 68.3 38.7 3.33 0.6
126 265.7 17.0 0.97 7.00 3.44 207.8 51.1 34.9 3.56 0.6
127 243,2 19.8 1.06 6.97 3,59 164.5 51.6 31.0 3.38 0.7
128 288.4 20.7 1.08 6.67 3.47 108.3 59.1 35.3 3.20 0.6
129 216.1 13.5 1.07 7.01 3.63 143.9 52.2 37.1 3.38 0.7
130 224,7 18.5 1.01 7.09 3.57 203.9 47.5 34,6 3.52 0.6
Mean 262.7 18.6 1.06 6.86 3.53 171.1 52.4 33.6 3.33  0.65
S.D. 42,43 2,28 0.06 0.22 0.07 41.73 6.86 3.82 0.20 .05
Group 1V 500 mg/kg/day
181 289.0 18.5 1.13 6.38 3,38 112.8 47.4 31.4 3.00 0.6
182 379.4 15.2 1.03 6.80 3.45 131.7 63.3 44.5 3.35 0.7
183 278.6 22.1 0.98 6.68 3.31 141.8 53.1 33.8 3.37 0.7
184 248.3 16.4 1.10 6.46 3.38 103.3 42.6 31.8 3.08 0.6
185 289.7 18,5 1.00 6.79 3.40 132.8 45.8 31.8 3.39 0.7
186 190.8 23.7 1.03 7.02 3.57 105.5 42.2 30.4 *3.45 0.6
187 213.8 20.4 1.08 6.52 3.38 182.1 48.8 34.8 3.14 0.7
188 207.4 19,7 1.05 6.69 3.43 146.4 52.2 34.0 3.26 0.7
189 231.8 16.0 1.25 6.18 3,43 148,7 48.8 26.7 2.75 0.7
190 295,2 17.5 1.15 6.31 3.38 138.9 46.1 32,0 2.93 0.6
Mean 262.4 18.8 1.08 6.58 3.41 134.4 49,0 33.1 3.17  0.66
S.D. 55.91 2,72 0,08 0.26 0.07 23.52  6.15 4.59 0.23 0.05
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" Rat Oral Subchronic Toxicity Study of Normal Butanol

Serum Chemistry Values

TRL Study #032-006

ANIMAL
NUMBER

Group I

31
32
33
34
35
- 36
37
38
39
40

Mean
S.D‘

Group I1

91
92
93
94 .
95
96
97
98
99
100

Mean
S.D.

GLUC BUN A/G
mg/dl mg/dl

0 mg/kg/day

300.1 22.0 1.04
190.1 17.0 1.17
255.8 16.4 1.13
222.2  21.5 1,04
205.6 15.5 1.07
220,0  20.0 1,01
235.0 20.3 1.17
210.1 17.2 1.08
189.2 22.6 1.20
420.5 25.0 1.02

70,00 3.12 0.07
30 mg/kg/day

222.9  24.4 1.13
211.6 16.1 1.17

" 241.0  20.8 1.12

277.5 18.7 1.18
215.1 17.3 1.12
208.5 18.9 1.15
197.1 16.3 1.03
271.6  23.1 -1.05
237.7 14.6 1.1l
303.0 16.7 1.09

238.6 18.7 1.12
34.82 3,19 0.05
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Table ¢ (cont'd.)

Rat Oral Subchronic Toxicity Study of Normal Butanol

Serum Chemistry Values

TRL Study #032-006 FEMALES Day of Test 43

ANIMAL ALK

NUMBER  GLUC BUN A/G TP ALB  PHOS SGOT SGPT  GLOB GREAT
ng/dl mg/dl g/dl g/dl U/l U1 U/ g/dl wmg/dl

Group III 125 mg/kg/day

151 185.7 12.5 1.06 7.45 3.83 113.6 74.1 44,1 3.62 0.7
152 350.0 21.9 1.03 7.26 3.69 173.9 45.1 31.1 3.57 0.6
153 270.8 19.2 1.15 6.98 3.73 115.7 51.0 28.5 3.25 0.6
154 230.8 15.4 1.12 7.24 3,82 71.6 52.2 41.4 3.42 0.7
155 256.9 18.0 1.21 7.11 3.89 99.8 37.6 31.8  3.22 0.6
156 267.3 24,4 1,10 8.35 4.37 112.8 43,8 36.4 3.98 0.7
157 214.,5 12.1 1.18 6.94 3.76 80.6 47.8 33.9 3.18 0.7
158 227.8 15.5 1.14 6.87 3.66 77.3 48,6 32.3 3.21 0.6
159 235.9 15.1 1.02 6.97 3.52 117.9 55.7 29.8 3.45 0.6
160 190.8 16.2 1.09 7.76 4.05 127.1 47.4 31,9 3.71 0.6
Mean 243,1 17.0 1.11 7.29 3.83 109.0 50.3 34,1 3.46 0.64
S.D. 47.44 3,91 0.06 0.46 0.24 29.80 9.71 5.06 0.26 0.05
Group 1V 500 mg/kg/day
211 192.5 19.8 1.14 6.67 3.55 156.2 60.9 51.9 3.12 0.6
212 241.0 17.8 1.17 6.96 3.75 57.0 39.8 26.3 3.21 0.6
213 255.3  19.4 1.10 6.88 3.61 120.6 47.9 -32.4 3.27 0.6
214 260,1 20.7 1.23 8.20 4,52 55.4 64.46 46,7 3.68 0.8
215 232.3 31.2 1.24 6.69 3.71 117.7 60.8 31.3 2.98 0.8
216 366.8 17.5 1.06 7.23 3,72 162.1 51.3 29.0 3.51 0.8
217 219.0 14,5 1.08 6.91 3.58 73.0  51.9 27.9  3.33 0.7
218 193.1 19.4 1.08 7.71 4.01 160.9 45.0 30.7 3.70 0.7
219 197.0 17.7 1.09 6.76 3.52 181.0 51.8 34.4 3,24 0,7
220 272.5 17.9 1.08 7.19 3.74 108.4 52.1 34.0 3,45 0.6
Mean 243.0 19.6 1.13 7.12 3.77 119.2 52.6 34,5 3.35 0.69
S.D. 52.17 4.42 0.07 0.49 .30 45,90 7.62 8.31 0.23 0.09
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Table g (cont'd.)

Rat Oral Subchronic Toxicity Study of Normal Butanol

Serum Chemistry Values

TRL Study #032-006 MALES Day of Test 43
ANIMAL . TOTL
NUMBER Na K Cl TC02 Ca PEOS CHOL BILI

meq/l meq/1 mmol/l mmol/1 ng/dl mg/dl mg/dl mg/dl

Group I : 0 mg/kg/day
1 147.4 7,71 102,0 34,0 12.47 8.64 70.8 0.34
2 147.7 7.05 95.0 38.5 13.42 10.99 93.5 0.33
3 148.7  6.41 99.0 37.0 13.56 9,29 111.0 0.31
4 147.5 7.66 103.0 36.4 12,58 8.50 69.1 0.36
5 148,1 8.56 102.0 34.7 14,51 10.94 63.3 0.25
6 147.8 9,10 103.0 33.4 14,17 10.95 62.6 0.37
7 149,.7 9.56 103.0 31,9 14,56 15.16 86.3 0.22
8 146.8 11.85 102,0 35.1 14.85 11.86 87.1 0.52
9 148.1 7.33 100.0 35.0 13.08 10.06 76.1 0.20
10 149.2  5.11 99.0 38.4 13.29 9,23 108.8 0.26
Mean 148.1 8.03 100.8 35.4 13.65 10.56 82.9 0.32
S.D. 0.88 1.86 2.57 2.14  0.84 1.97 17.58 0.09
Group II1 30 mg/kg/day
61 146.,7 8.51 99.0 38.0 13.37 10.37 76.9 0.38
62 147.8 8,43 102.0 39,1 11.96 9,19 55,2 0.25
63 146.7 7.42 101.0 31.5 13.61 8.75 90.8 0.34
64 146.7 7.15 101.0 34,3 13.87 9,38 72.8 0.29
65 147.3 7.31 100.0 33.4 14,67 9.14 85,1 0.23
66 149.0 6.99 99.0 38.3 13.43 11.48 93.9 0.31
67 148,1 8.36 101.0 32,1 14,18 11.29 79.3 0.29
68 147.,0 6.50 103.0 35,1 12.39  8.87 68,0 0.28
69 148.4  5.57 102.0 36.4 12.88 8.95 80.5 0.24
70 146.6  9.52 100.0 31.2 14.31 10.61 73.5 0.30

Mean 147.4 7.58 100.8 34.9 13.47 9.80 77.6
S.D. 0.85 1.14 l.32 2,92 0.8 1.04 11.26

o o
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Rat Oral Subchronic Toxicity Study of Normal Butanol

TRL Study #032-006

ANIMAL
NUMBER

- meq/l meq/l

Group III

121
122
123
124
125
126
127
128
129
130

Mean
S.D.

Group IV

181
182
183
184
185
186
187
188
189
190

Mean
S.D.

Na

K

Serum Chemistry Values

MALES

(1 TCO2

mmol/1l mmol/1

125 mg/kg/day

149.4
148.9
146,2
148,5
147.9
147.6
148.7
146.3
151.2
150.6

8.58
6.01
7.55
7.39
8.87
8.01
6.60
8.49
5.85
5.56

7.29
1.22

104.0 34,8
99.0  40.6
102.0  33.5
103.0  33.2
102.0 33,5
100.0 33,9
99.0  38.3
101.0  35.4
102.0  35.8
99.0  40.4
101.1 35,9
1.79  2.84

500 mg/kg/day

147,2
148.9
148,2
146.7
147.3
149.0
148,1
148.4
149.1
148 .6

7.66
8.31
7.88
7.24
6.93
6.51
7.64
8.38
5.74
4.84

7.11
1,14

102.0  33.1
106.0  32.8
102.0  32.7
99.0  35.9
100.0  32.5
104.,0 35,0
102.0  35.6
101.0  33.7
97.0  41.9
99.0  36.9
101.0  35.0
2.26  2.87

* P less than or equal to 0.05

Ca

mg/dl

13.21
13.27
13.39
13.23
14,61
13.02
14.64
13.13
12.25
13.29

13.40
0.72

12.83

13.78
13.42
12.95
13.58
13.30
13.12
12.73
12.48
12,13

13.03
0.51

PHOS

mg/dl

9.18
11.04
10.81
10.12

8.84

8.65
11,20

9.82

9.91
. 8.53

9.81
0.99

Day of Test
TOTL

CHOL BILI

mg/dl  mg/dl
67.7 0.35
98.3 0.24
63.1 0.31
60.7 0.32
80.5 0.26
60.3 0.30
90.2 0.37
65.5 0.25
99.7 0.20
66.9 0.33
75.3 0.29
15.58 0.05
64.0 0.26
84.4 0.19
61.0 0.25
72.0 0.21
56.8 0.26
86,2 0.41
56.5 0.28
52.0 0.23
71.7 0.25
66.3 0.14
67.1* 0,2
11.56 0.0

43



Table g (cont'd.)
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Rat Oral Subchronic Toxicity Study of Normal Butanol

TRL Study #032~006

ANIMAL
NUMBER

Group 1

31
32
33
34
35
36
37
38
39
40

Mean
S.D.

Group II

91
92
93
94
95
96
97
98
99
100

Mean
S.D.

Na

K

meq/l meq/1

Serum Chemistry Values

FEMALES

Cl

TCOZ

mmol/1l mmol/1

0 mg/kg/daj

10.49
7.82
6.72
5.82
7.61
7.38
7.33
7.87
7.71

10.37

103.0
103.0
104.0
104.0
103.0
102.0
105.0
103.0
101.0
102.0

103.0
1.15

30 mg/kg/day

144.9
145.5
145.4
146.0
146.0
145.4
147,2
146.3
143.4
146.9

145,7
1.07

8.69
7.43
7.53
7.07
8.02
8.26
7.06
7.67
8.27
9.03

7.90
0.67

103.0
100.0
103.0
102.0
103.0

99.0
105.0
101.0
101.0
105.0

102.2
1.99

31.8
30.4
34.3
35.5
33.4
34,2
29.5
33.6
34,2
28.6

32.6

34.0
35.8
33.3
35.3
31.6

33.7

34,5
34,7
33.1
29.3

33.5
1.91

Ca

mg/dl

13.93
12.52
12.52
12.88
12.44
13.54
11.77
12,47
12.56
13.62

12.83
0.67

13.27
12.18
12.85
12,59
12.34
12.77
12,72
13.81
12.66
13.25

12.84
0.48

PHOS

mg/dl

W \O 00 ~ 00 SN OMD D WO
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43

Day of Test
TOTL
CHOL BILI
mg/dl  mg/dl
8l.6 0.32
67.3 0.25
69.2 0.23
71.8 0.35
99.7 0.22
73.1 0.24
73.8 0.19
86.3 0.26
72.7. 0.28
88.5 0.51
78.4 0.29
10.34 0.09
85.4 0.33
96.3 0.33
55.7 0.33
62.7 0.17
95,3 0.26
62.5 0.37
93.2 0.35
79.3 0.29
65.0 0.19
©90.2 0.21
78.6 0.28
15.66 0,07
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Table 6 (cont'd.,)

Rat Oral Subchronic Toxicity Study of Normal Butanol

Serum Chemistry Values

TRL Study #032-006 FEMALES Day of Test 43
ANIMAL TOTL
NUMBER Na K Cl TCOZ Ca PHOS CHOL BILI

meq/l meq/l mmol/l mmol/l ng/dl mg/dl mg/dl mg/dl
Group III 125 mg/kg/day

151 148.5 5.78 102.0 37.6 12,47  7.41 87,2 0.27
152 144,8 6,01 102.0 30.9 12.59 7.00 67.7  0.27
153 145.8  7.95 103.0 35.9 12.44 8.38 64,9 0.38
154 148,5 8.85 102.0  30.3 12,79 10.58 73.3 0.19
155 147.4 5,94 98.0 38.7 13.11  9.39 78.4 0.32
156 147.9  5.47 98.0. 34.6 13.32  7.65 93,9 0.33
157 145.3  7.53 100.0 36.4 12.53 9.22  75.8 0.26
158 147,0 7.85 104,0 33.3 12.99 8.18 81.3 0.18
159 145.8 6,01 104.0 34,1 13.01 7.80 87.8 0.19
160 149.0 5.30 101.0 36.3 13.37 5.88 109.6 0.22
Mean 147.0 6.67 101.4 34,8 12.86 8.15 82.0 0.26
S.D. 1.49 1,25 2.17 2.73  0.35 1.33 13.29 0,07
Group IV 500 mg/kg/day

211 146.2 6.24 103.0 36.1 11.59 6.80 63.3 0.25
212 145.8 7.20  102.0 33,4 12.37 8.36 82.0 0.18
213 148.3 7.65 103.0 34.5 14.03 10.64 79.3 0.36
214 148.9 6.14 102.0 28.4 12,96 8.98 83.1 0.27
215 146.2 8.37 100.0 38.3 12,76 11.51 79.6 0.34
216 143,7 10,33 103.0 30.2 13.93 11.82 88,2 0.24
217 148.3  4.65 103.0 35.1 12,30 6.95 80.0 0.20
218 146.7 5.12 102.0 35.8 12,71 5.63 73,9 0.32
219 147.5 8.61 106.0 33.4 13.09 9.35 59,0 0.21
220 147.2  6.74 104.0 32,3 13.03  8.79 69.3 0.25
Mean 146.9 7.11 102.8 33.8 12.88 8.88 75.8 0.26
S.D. 1.52 1.71 1.55 2,91 _0.73 2,05 9.27 0.06
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Table g (cont'd.)

Rat Oral Subchronic Toxicity Study of Normal Butanol

Serum Chemistry Values

TRL Study #032-006 MALES ‘ Day of Test 92

ANIMAL ALK

NUMBER GLUC BUN A/G TP ALB PHOS  SGOT SGPT GLOB CREAT

mg/dl mg/dl g/dl g/dl u/1 U/1 U/1  g/dl mg/dl

Group I 0 mg/kg/day
11 331.7 18.7 1.11 7.11 3.74 113.7 47,1 32.4 3.37 0.9
12 367.6 20.0 1.08 7.23 3,76 190.1 63.1 35.9 3.47 0.8
13 312.7 16.3 0.93 7.36 3.54 91.5 42.9 37.4 3.82 0.7
14 318.9 19.0 0.98 7.48 3.71 97.7 51.8 35.9 3.77 0.7
15 349.7 23.4 1.02 7.28 3,68 133.9 56.0 32.3 3.60 0.8
16 248.6 16.5 0.96 7.83 3.84 87.3 47.0 30,1 3.99 0.8
17 268.8 19.8 0.98 7.14 3.53 63.0 42.6 27.3 3.61 0.7
18 -277.2 17.3 0.97 6.83 3,37 177.5 58.3 44,7 3.46 0.7
19 306.7 18.2 0.98 7.19 3.56 82.8 41.5 32.0 3.63 0.6
20 350.4 22,2 1.04 6.92 3.52 154.3 47.2 34.1 3.40 0,7
Mean 313.2 19.1 1.01 7.24 3.63 119.2 49.8 34.2 3.6l 0.74
S.D. 38.78 2.31 0.06 0.28 0,14 42.99 7.32 4,74 0.20 0.08

Group II 30 mg/kg/day
71 264.9 19.6 1.04 7,37 3.75 98.6 42.1 30.8 3.62 0.7
72 326.0 18.9 1.00 6.97 3.48 114.6 38.8 26.2 3.49 0.7
73 176.4 18.1 0.96 7.32 3.58 128.4 43.7 28.2 3.74 0.8
74 281.9 15.8 1.01 6.68 3.36 89.5 56.1 44,1 3.32 0.7
75 413,2 18.0 0.97 7.46 3.67 154.5 46.0 32.1 3.79 0.7
76 283.7 23.7 0.95 7.11 3.46 124.8 50.1+ 36.4 3.65 0.8
77 283,5 18.5 0.90 7.51 3.55 80.3 40.4 25.1 3.96 0.7
78 285.6 17.0 1.01 6.86 3.45 63.0 47.2 36.9 3.41 0.6
79 239.8 19.5 1.01 7,16 3,59 135.1 46.3 28.8 3.57 0.7
80 273.5 20.1 1.09 6.84 3.57 131.3 76.9 63.2 3.27 0.7

Mean 282.9 18.9
S.D. 60,05 2.11

112.0 48.8 35.2 3,58
28,37 11.07 11.40 0.22
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Table 5 (cont'd.)
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Rat Oral Subchronic Toxiecity Study of Normal Butanol

TRL Study

ANIMAL
NUMBER

Group 111

131
132
134
135
136
137
138
139
140
141

Mean
S.D.

Group iV

191
192
193
194
195
196
197
198
199
200

Mean
S'D.

Serum Chemistry Values

#032-006

GLUC  BUN A/G
mg/dl mg/dl

125 mg/kg/day

335.8 14.1 1.00
334.1  19.0 0.94
337.9 19.7 0.83
186.9 17.7 0.85
215.1 16.4 1,18
288.2 18.1 1.09
277.3 17.2 1.00
341.2 19.3 0.85
233.9 20.3 0.95
316.0 15.9 1,01

286.6 17.8 0.97
56.84 1.92 0,11

500 mg/kg/day

275.0 18.4 1.00
200.6 17.8 1.08
408.5 18.4 1.10
257.2  20.7 0.96
346.7 21.2 1.06
263.0 177 1.06
288.8 18.3 0.88
239.5 17.4 1.02
229.8 16.0 1.0l
390.8 22.2 0.89

290.0 18.8 1.0l

MALES

TP
g/dl

ALB
g/dl
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ALK
PHOS

U/l

76.2
75.9
68.0
141.1
99.9

- 75.5

76.2.
159.3
72.8
82.7

92.8
31.73

125.1
115.8
78.4
70.4
174 .4
121.3
139.0
164.3
95.4
75.9

116.0
36.38

Day of Test 92

SGOT SGPT
U/l u/1

40.7 34.2
47.9 28.4
59.8 41.1
23.5 43.3
59.2 43.3
43.4 26.7
53.4 37.8
55.2 45.2
43.1 28.6
46.0 29.6

50.2 35.8
6.91 7.18

80.2 63.1
51.0 32.0
50.0 37.2
48.1 30.5
50.1 42.5
48.0 36.3
41.0 35.4
52.5 38.6
50.1 41.7
59.4 32.9

53.0 39.0
10.56 9.32
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g/dl
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Table 6 {(cont'd.)

Rat Oral Subchronic Toxicity Study of Normal Butanol

Serum Chemistry Values

TRL Study #032-006 FEMALES , Day of Test 92

ANIMAL ALK

NUMBER GLUC BUN A/G TP ALB PHOS SGOT SGPT GLOB CREAT

mg/dl mg/dl g/dl g/dl U/l U/l U/l  g/dl mg/dl

Group I 0 mg/kg/day
41 217 .4 15,6 1.26 7.60 4,24 76.7 53.2 38.6 3.36 0.7
42 251.5 12.7 1.21 7.64 4,19 46.4 39.5 25.7 3.45 0.6
43 263,9 18.6 1.18 7.60 4,11 73.2  46.9 30.4  3.49 0.8
44 262.3 23.8 1l.11 B8.66 4.56 59.2 47.1 36.4 4,10 0.8
45 496.1 18.4 1,12 8.10 4,28 79.4 51.6 31.9 3.82 0.9
46 183.9 24,1 1,18 7.20 3.89 160.1 55.3 41.2 3.31 0.7
47 264.5 16.9 0.99 7.61% 3.79 65.1 93.8 76.6 3.82 0.7
48 246.2 14,7 1.05 7.53 3.85 37.8 42,1 32.8 3.68 0.7
49 194.1 15.9 1.07 8.94 4.63 46.0 94.3 96.1 4,31 0.6
50 224.6 14.3 1.11 6.75 3.55 73.7 63.4 50.6 3.20 0.8
Mean 260.5 17.5 1.13 7.76 4,11 71.8 58.7 46.0 3.65 0.73
S.D. 87.72 3.84 0.08 0.65 0.34 34.25 19.81 22,77 0.36 0.09

Group IT 30 mg/kg/day
101 248.9 15.9 1.03 8.67 4.39 58,1 42.5 42,5 4,28 0.6
102 380.0 25.3 1.03 8.04 4.07 82.0 50.5 30.6 3.97 l.1
103 246.0° 18,7 1.16 8.57 4.60 55.5 129.4 124,5 3.97 0.7
104 301.1  14.6 1.22 7.28 4.00 54.6 51.0 30.1 3.28 0.8
105 298.,6 15.6 1.14 7.37 3.92 108.2 49.6 32.4 3,45 0.7
106 281.4 22.8 1.02 8.30 4.20 97.4 52.1 36.2 4,10 0.8
107 341.3 18.8 0.78 8.02 3.51 63.5 45.1 32.9 4,51 0.7
108 287.8 14.3 1,08 7.62 3.95 100.4 73.6 44,6 3.67 0.7
109 231.3 18.2 1.04 8.04 4,10 114.0 51.0 41,1 3.94 0,7
110 216.0 17.3 0.94 8,06 3.90 97.8 65.6 55,7 4.16 0.7
Mean 283.2 18.2 1.04 8.00 4,06 83.2 61.0 47.1 3.93  0.75
S.D. 50.66 3.55 0.12 0.46 0.30 23.31 25.76 28.34 0.37 0.14
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Table 6 (cont'd.)

Rat Oral Subchronic Toxicity Study of Normal Butanol
Serum Chemistry Values

TRL Study #032-006 FEMALES Day of Test 92

ANIMAL : ALK
NUMBER GLUC BUN A/G TP ALB PHOS SGOT SGPT GLOB CREAT
mg/dl mg/dl g/dl g/dl U/l U/l Uu/1 g/dl mg/dl

Group III 125 mg/kg/day

161 300.2 13.8 1.09 7.78 4.05 42,0 72.9 49.2 3.73 0.8
162 272.3 14.5 1.15 7.95 4,25 78.3 78.3 44,6 3.70 0.8
163 276.8 18.9 1.04 7.43 3,79 117.6 45.4 33.9 3.64 0.7
164 296.8 16,2 1,11 7.96 4,19 72.6 62.6 32.2 3.77 0.7
165 241.9 18.6 1.06 7.32 3,76 91.1 54.7 40.6 3.56 0.6
166 212.5 13.9 1.10 7.45 3,90 97.9 47.7 34,1 3.55 0.7
167 252.8 20.9 0.96 7.82 3.83 78.1 57.5 58.4 3.99 0.7
168 279.5 20.3 1.03 7.44 3,77 88.1 63.6 36.7 3.67 0.6
169 291,6 21.6 1.06 7.43 3,83 133.3 75.8 66.1 3.60 0.7
170 303.5 19.6 1.03 7.60 3.86 123.8 53.4 34.7 3.74 0.8
Mean 272.8 17.8 1.06 7.62 3.92 92.3 61.2 43.1 3.70  0.71
S.D. 29,20 2,98 0,05 0.24 0.18 27.24 11.54 11.57 0.13 0.07
Group IV 500 mg/kg/day
22} 220.6 19.3 1.03 7.47 3,79 42.5 53.2 28.6 3.68 0.8
222 283.6 19.1 1,06 7.50 3.83 128.4 43.4 26.1 3.67 0.7
223 265.9 13.0 1.09 7.06 3.68 43.8 56.2 30.5 3.38 0.7
225 323.4 17.8 1.13 7.15 3.79 40.3 55.7 34.1 3.36 0.8
226 240.0 15.6 1.06 9,48 4,87 81.3 347.2 158.7 4,61 0.7
227 - 274.2 16.1 1.06 7.62 3,92 38.7 54,9 38.0 3.70 0.7
228 288.7 17.8 1.03 7.80 3,96 96.9 48.4 41,7 3.846 0.7
229 314.4 18.1 1.11 8,13 4,27 37.8 42,1 27.6 3.86 0.9
230 258.3 17.8 1.21 7.14 3.91 93.2 40.4 28.6 3.23 0.7
231 237.3 18.7 1.19 8.37 4.54 125.7 44,0 35.4 3.83 0.7
Mean. 270.6 17.3 1.10 7.77 4.06 72.9 78.6 44,9 3.72 0.74
S.D. 33.22 1.93 0,06 0.74 0.38 36,76 94,59 40.29 0.38 0,07
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Rat Oral Subchronic Toxicity Study of Normal Butanol

TRL Study #032-006

ANIMAL
NUMBER

Group 1

11
12
13
14
15
16
17
18
19
20

Mean
. S.D.

Group 11

71
72
73
74
75
76
77
78
79
80

Mean
S.D.

Na

K

meq/1l meq/l

Serum Chemistry Values

Cl

MALES

TCO2

Ca

mmol/1 mmol/l mg/dl

0 mg/kg/day

148.9
149.7
146.3
146.8
145.6
146.7
147.2
148.9
146.8
146.8

147.4
1.33.

8.27
8.86
9.13
8.27
9.00
8.16
7441
4.77
7.16
8.62

7.97 *

1.29

103.0
104.0
98.0
100.0
99.0
97.0
102.0
100.0
99.0
102.0

30 mg/kg/day

147.7
147.5
147.,7
149.9
146.0
146,.1
145.6
148.8
149,1
145.0

147.3
1.63

7.71
8.49
7.83
3451
10.51
7.70
8.20
6.94
5.35
10‘73

7.90
1.78

~101.0
102.0
98.0
101.0
100.0
101.0
97.0
97.0
97 .0
101.0

99.5
2.01

34,0
28 .8
38.1
35.5
36.7
36.3
34.7
38.2
35.8
34.5

34.6
36.7
37.3
36.7
36.4
38.4
36.8
41.9
39.6
35.0

37.3
2.16

14.40
13.93
12.96
13.47
13.78
13.36
13.12
12.00
12.50
13.17

13.27
0.70

13.89
13.74
13.30
12.39
la‘78
13.09
13.68
13.48
12.50
12.44

13.33
0.76

PHOS

mg/dl

9.39
11.76
9.35
8.21
10.09
8.92
7.98
5.69
7.50
8.48

9.33
9.44
10.91
7.90
11.94
8.17
9.43
10.12
7.37
8.98

9.36
1.39

92

Day of Test
. TOTL
CHOL BILI
mg/dl  mg/dl
97.8 0.24
67.9 0.24
99.7 0.22
80.5 0.19
92.2 0.31
131.6 0.34
121.9 0.38
82.8 0.10
88.3 0.23
97.8 0.24
96.1 0.25
18,96 0,08
96.8 0.25
85.0 0.23
84.5 0.20
95.0 0.22
80.9 0.28
80.4 0.22
108,1 0.31
94,7 0.21
90.6 0.20
77.8 0.21
89.4 0.23
9.41 0.04
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Rat Oral Subchronic Toxicity Study of Normal Butanol

TRL Study #032-006

ANIMAL
NUMBER

Group III

131
132
134
135
136
137
138
139
140
141

Mean
S.D.

Group 1V

191
192
193
194
195
196
197
198
199
200
2078

Mean
s.D.

Na

K

meq/l meq/1

Serum Chemistry Values

Cl

MALES

T002

mmol/1 mmol/1

125 mg/kg/day

146.5
145.9
146.0
149.0
149.5
149.9
149.8
146,.3
146.1
147.3

6.85
8.13
7.84
5.99
7.37
8.17
6.91
6.56
8.13
8.72

747
0.87

98.0
102.0
99.0
100.0
99.0
101.0
102.0
99,0
99.0
101.0

100.0

500 mg/kg/day

148.1

147.5
148,7
148,2
148.1
146,.3
147.3
148.8
146.8
146.7

147.7
0.86

7.46
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102.0

101.0
100.0
100.0
98.0
101.0
100.0
102.0
99.0
99.0

100.2
1.32

2 substituted #207 for #192

1.41

34.9

. 34.2

38.5
35.2
39.0
37.6
35.2
39.9
35.4
37 .6

36.8

6
2.00

Ca

mg/dl

12.61

12.88
13.16
12.47
13.66
13.56
12.46
13.84
12.64
12.90

13.02
0.51

13.20
12,30
13.49
12.61
13.21
12.29
11.48
13.40
12.59
13.54

12.81
0.67

PHOS

mg/dl

7.66
756
7.66
8.63
10.87
9.96
7.79
7.55
7.33
6.92

8.19
1.26

8.43
6.61
6.80
9.93
9.14
8.05
7.73
10.54
8.67
7.31

8.32

92

Day of Test

TOTL

CHOL BILI
mg/dl  mg/dl
82.4 0.18
97.1 0.14
112.5 0.18
92.0 0.17
98,9 0.30
97.0 0.22
75.9 0.16
119.7 0.26
82.6 0.23
62.5 0.11
92.1 0.20
16.98 0.06
80.0 0.19
110.1 0.26
102.4 0.17
98.6 0.13
83.4 0.29
92.1  0.14
86.3 .14
101.7 0.23
54.0 0.19
123.3 0.27
93.2 0.20
18.95 0.06
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Table 6 (cont'd.)

Rat Oral Subchronic Toxicity Study of Normal Butanol

Serum Chemistry Values

TRL Study #032-006 FEMALES Day of Test 92
ANIMAL ' TOTL
NUMBER Na K cl TCO, Ca PHOS  CHOL BILI

meq/l meq/l mmol/l mmol/l mg/dl mg/dl mg/dl mg/dl

Group 1 , 0 mg/kg/day
41 144,] 8.35 99.0 34.5 13.12 9.38 98.6 0.21
42 145,2 7.88 101.0 30.3 12.89 9,52 101.1 0.17°
43 146,0° 8,10 98.0 33.4 12,77 7.01 98.9 0.20
44 143,1 8.44 98.0 33.4 14,21 7.53 107.6 0.23
45 146,0 10.59 98.0 20.8 14,86 16.84 93.6 0.24
46 147.5 8.16 105.0 36.5 13.66 7.95 87.9 0.25
47 146.1 8.69 100.0 31.1 13.10 7.85 112.3 0.31
48 147 .2 7.42 101.0 32.8 13.28 8.00 111.7 0.17
49 146,9 6.40 99.0 35.6 13.58 7.66 141,3 0.20
50 146.8 7.95 102.0  34.4 12,63  6.99 93.4 0.14
Mean 145.9 8.20 100.1 32.3 13.41 8.87 104.6 0.21
S.D. 1.40 1.06 2.23 4.45 0.69 2.93 15.17 0.05
Group II 30 mg/kg/day

101 146.8 6.70 101.0 38.0 13.52 5.46 80.9 0.23
102 147,7 7.75 102.0 28.6 13.89 7.01 104.8 0.20
103 148.4 5.68 99.0 36.4 12,91 6.08 123.5 0.18
104 1470 7.33 99.0 36,3 13.26 7.51 85.0 0.16
105 145.8 7.28 100.0 35.9 12,97 7.36 90,0 0.18
106 144,6 8.90 100.0 33.0 13.75 8.58 96.8 0.13
107 144.8 7.93 98.0 34.2 12,78 7.97 108.9 0.19
108 147.1 8.37 102.0 30.4 12.74 8,59 99.9 0.19
109 144,0 7.78 98.0 36.6 13.10 6.61 103,7 0.24
110 144 .3 745 101.0 33.0 12,93 7.60 94,4 0.17
Mean 146.1 7.52 100,0 34,2 13.19 7.28 98.8 0.19
S.D. 1.56 0.89 1.49 3.00. 0.41 1.02 12,41 0.03
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Table g (cont'd.)

Rat Oral Subchronic Toxicity Study of Normal Butanol

Serum Chemistry Values

TRL Study #032~006 FEMALES ° Day of Test 92
ANIMATL, TOTL
NUMBER Na K Cl TCOZ Ca PHOS CHOL BILI

meq/l meq/1 mmol/l mmol/l mg/dl wmg/dl mg/dl mg/d1l
Group III 125 mg/kg/day

89.0 0.26

161 146.4 8.31 102.0  33.6 13.02  7.42
162 148.4 6.84 103.0 32.3 13.83 7,78 112.0 c.13
163 147.8 6.91 102.0 33.4 12,94 5.86 80.5 0.18
164 146,7 8.00 99.0 28.0 13.47 9.86 102.5 0.19
165 145.7 8.15 100.0 32.7 13.52  9.47 117.6  0.17
166 149.,6  5.48 100,0 - 38,1 12,00 7.03 76.3 0.17
167 144 .4 7.90 101.0 32.5 12.82  6.45 . 91.5 0.12
168 144,0 8.14 101.0 29.1 12.26 7.13  95.0 0.20
169 145.5 759 101.0 37.8 13.50 7.32 104.3 0.22
170 146.1 6.67 103.0 35.1 13.20 6.09 130.8 0.27
Mean 146,5 7.40 101.2 33.3 13.06 7.44 100.0 0.19
S.D. 1.74 0.90 1.32 3.24 0.58 1.32 16.96 0.05
Group 1V 500 mg/kg/day
221 145.2 7.55 103.0 31.8 12.29 7.26 - 72.8 0.14
222 145.0 6.55 100.0 39.4 13.24 6.96 84.4 0.21
223 145.7 8.32 100.0 36.3 12.95 8.39 88.6 0.22
225 146.0 8,11 102.0 33.2 13.06 7.96 95,4 0.11
226 145.2 6.90 97.0 34.4 14.32 6.58 141.7 0.26
227 147.4  8.72 103.0 34,0 13.82 7.84 -89.4 0.15
228 147.2 5.38 98.0 34,7 12.62 4,53 102.6 0.16
229 146.3 8.83 102.0 27.2 14,17 11.10 118.9 0.12
230 147.,3  7.27 103.0 33.1 13.24 7.81 62.9 0.23
231 146.6 7,45 100.0 32.1 14,69 10,55 129.9 0.22

Mean 146.,2 7.51 100.8 33.6 13.44 7.90 98,7 0.18
S.D. 0.92 1.06 .2.15  3.16 0.78 1.88 24,95 0.05
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Rat Oral Subchronic Toxicity Study of Normal Butanol

TRL Study #032-006

ANIMAL
NUMBER

Group V

241
242
243
244
245
246
247
248
249
250

Mean
S.D.

SPECIFIC
GRAVITY

Baseline

1.014
1.016
1.009
1.018
1.010
1.007
1.005
1.007
1.010
1.010 -

1.011
0.004

pPE

SNMNNNONONO
* e o & o @& s o o
£ 0 NOoOOoOOoOULMOoOOOWLO

[ 2« 3

Urinalysis Values

MALES

Day of Test

~4
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Table 7 (cont'd.)
Rat Oral Subchronic Toxicity Study of Normal Butanol

'Urinalysis Values

TRL Study #032-006 FEMALES Day of Test =4

ANIMAL SPECIFIC

NUMBER GRAVITY pPH
Group V Baseline
251 1.008 7.0
252 1.005 7.5
253 1.009 7.5
254 1.010 7.0
255 1.007 7.5
256 1.010 7.0
257 1,007 7.0
258 1.007 8.0
259 1.005 7.0
260 1.014 8,0
Mean 1.008 7.4
S.D. 0,003 0.41
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Table / (cont'd.)

Rat Oral Subchronic Toxicity Study of Normal Butanol
Urinalysis Values

TRL Study #032-006 MALES Day of Test 39

ANIMAL SPECIFIC

NUMBER GRAVITY pPH
Group I 0 mg/kg/day
1 1.019 9.0
2 1.012 8.0
3 1.010 8.0
4 1,022 8.0
5 1,007 8.5
6 1,027 8.5
7 1.011 8.0
8 1.009 8.0
9 1.014 9.0
10 1.007 8.0
Mean 1.014 8.3
S.D. 0.007 0.42

Group II 30 mg/kg/day
61 1,011 9.0
62 1,019 8.5
63 1.029 8.5
64 1.030 8.5
65 1.023 8.5
66 . 1.04d2 9.0
67 1.009 9.0
68 1.010 9.0
69 1.014 9.0
70 1.008 8.5
Mean 1.017 8.8*
S.D. 0.008 0.26

* P less than or equal to 0,05
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Table 7 (cont'd.)

Rat Oral Subchronic Toxicity Study of Normal Butanol
‘Urinalysis Values

TRL Study #032-006 MALES Day of Test 39

ANIMAL SPECIFIC
NUMBER GRAVITY pH

Group III 125 mg/kg/day

121 1.015 8.0
122 1.009 8.5
123 1.011 8.5
124 1.042 8.0
125 1.012 9.0
126 1.011 8.0
127 1.027 8.5
128 1.017 9.0
129 1.009 9.0
130 1.011 8.5
Mean 1.016 8.5
S.D. 0.010 0.41
Group IV 500 mg/kg/day
181 1.005 8.0
182 1,009 8.5
183 1.006 8.0
184 1.011 9.0
185 1.023 9.0
186 1.017 9.0
187 1.016 8.5
188 1.008 8.0
189 1.010 8.5
190 1.010 9.0
Mean ~1.012 8.6
S.D. 0.006 0.44
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Table 7 (cont'd.)

Rat Oral Subchronic Toxicity Study of Normal Butanol
Urinalysis Values

TRL Study #032-006 FEMALES Day of Test 39

ANIMAL SPECIFIC

NUMBER GRAVITY pH
Group I 0 mg/kg/day
31 1.005 8.5
32 1,007 8.5
33 1.010 8.0
34 1.006 8.5
35 1.013 9.0
36 1.011 8.0
37 1.005 9.0
38 - 1.014 9.0
39 1.007 8.5
490 1.012 8.5
Mean 1.009 8.6

S.D. 0.003 0.37
Group II 30 mg/kg/day
91 - 1,010 9.0
92 1.011 9.0
93 1.010 9.0
94 1.014 9.0
95 1.012 9.0
96 1,010 9.0
97 1.013 8.0
98 1.010 9.0
99 1.009 8.5
100 1,006 9.0
Mean 1,011 8.9
S.D. 0.002 0.34
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Table 7 {(cont'd.)

Rat Oral Subchronic Toxicity Study of Normal Butanol
Urinalysis Values

TRL Study #032-006 FEMALES Day of Test 39

ANIMAL SPECIFIC
NUMBER GRAVITY pH

Group III 125 mg/kg/day

151 1.006 8.0
152 1.004 8.0
153 1.016 8.5
154 1.005 8.5
155 1.014 8.5
156 1.015 9.0
157 1.005 8.5
158 1.007 8.0
159 1.022 3.0
160 1.010 9.0
Mean 1.010 8.5
S.D. 0.006 0.41
Group IV 500 mg/kg/day
211 1.012 9.0
212 1.011 8.0
213 1.008 9.0
214 1.005 7.5
215 1.015 9.0
216 1.007 8.5 )
217 1.010 9.0
218 1.009 9.0
219 1,011 8.5
220 1.012 8,5
Mean 1.010 8.6
S.D. 0.003 0.52
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Table / (cont'd.)
' Rat Oral Subchronic Toxicity Study of Normal Butanol g
Urinalysis Values

TRL Study #032-006 FEMALES Day of Test 88

ANTIMAL SPECIFIC
NUMBER GRAVITY pH

Group III 125 mg/kg/day

161 1.010 9.0
162 1.008 9.0
163 1.005 7.5
164 1.005 7.5
165 1.00S 7.5 .
166 1.004 7.0
167 1.007 8.0
168 1.023 5.5
169 1.018 5.5
170 1.008 8.5
Mean 1.009 7.5
S.D. 0.006 1.25

Group IV 500 mg/kg/day

221 1.006 8.0
222 1.013 5.5
223 1.006 8.0
225 1.008 8.0 .
226 1.006 7.5
227 1.008 8.0
228 1.013 9.0
229 1.005 7.5
230 1.010 7.5
231 1.004 6.5
Mean 1.008 7.6
S.D. 0.003 0.96
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Table 7 (cont'd.)

Rat Oral Subchronic Toxicity Study of Normal Butanol
Urinalysis Values

TRL Study #032-006 FEMALES Day of Test 88

ANIMAL SPECIFIC

NUMBER GRAVITY pH
Group I 0 mg/kg/day
41 1.004 7.0
42 1.010 7.0
43 1.012 7.5
44 1,005 7.0
45 1.004 8.0
46 1.006 6.5
47 1.004 6.0
48 1,005 7.0
49 1.005 645
50 1.008 6.5
Mean 1.006 6.9

S.D. 0.003 0.57
Group II 30 mg/kg/day
101 1.006 7.0
102 1.006 8.0
103 1.008 7.0
104 1.007 . 745
105 1.006 7.5
106 1.008 8.0
107 1.005 7.5
108 1.007 8.0
109 1.005 8.0
110 1.006 8.0
Mean 1.006 7.7%
S.D. 0.001 0.41

* P less than or equal to 0,05
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Table 7 (cont'd.)
Rat Oral Subchronic Toxicity Study of Normal Butanol
Urinalysié Values

TRL Study #032-006 MALES Day of Test 88

ANIMAL SPECIFIC
NUMBER GRAVITY pH

Group III 125 mg/kg/day

131 1.026 2.0
132 1.006 8.5
134 1.027 9.0
135 1.021 9.0
136 1.032 8.0
137 1.016 8.5
138 1.006 8.0
139 1.016 9.0
140 1.023 9.0
141 1.011 8.5
Mean 1.018 8.7
S.D. 0.009 0.41

Group IV 500 mg/kg/day

191 1.026 8.0
192 1.023 9.0
193 1.007 9.0
194 1.006 8.5
195 1.006 8.5
196 1.007 7.5
197 1.009 8.5
198 1.022 8.0
199 1.021 7.5
© 200 1.040 9.0
Mean 1.017 8.4
S.D. 0.012 0.58
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Table 7 (cont'd.)
Rat Oral Subchronic Toxicity Study of Normal Butanol

Urinalysis Values

TRL Study #032-006 MALES Day of Test 88

ANIMAL SPECIFIC

NUMBER GRAVITY pH
Group I 0 mg/kg/day
11 1.024 8.0
12 1.008 8.5
13 1.025 . 8.0
14 1.022 7.5
15 » 1,014 9.0
16 1.023 7.5
17 1.014 8.5
18 1.010 9.0
19 1.025 8.5
20 1.029 8.5
Mean 1.019 8.3

S.D. 0.007 0.54
Group II 30 mg/kg/day
71 1.012 8.5
72 1.028 8.0
73 1.016 8.0
74 “1.011 8.5
75 1.020 8.5
76 1.006 8.0
77 1.010 7.5
. 78 1.012 8.5
79 1.010 9.0
80 1.020 8.5
Mean 1.015 8.3
S.D. 0.007 0.42
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